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MauUin.'  For  F.  V.  Gormaz.  *  Continuacion  de  los  Trabajos  de 
Esploracion  del  Eio  Yaldivia  i  sus  Afluentes.'  For  Capitan  F.  Y. 
Gormaz.  Santiago,  1869.  <  Conclusion  de  la  Memoria  de  Marina 
de  1872.'  Santiago,  1872.  'Memoria  qne  el  Ministro  de  Estado  en 
el  Departamento  de  Marina  presenta  al  Congreso  Naoional  de  1872.' 
Santiago.  Donor  E.  C.  Eeed,  Esq.  '  New  Zealand.'  By  A.  Kennedy. 
London,  1873.  Donor  the  author.  •  A  Precis  of  Modem  Tactics.' 
By  Major  Eobert  Home,  r.e.  Donor  the  author.  *  To  the  English- 
speaking  PopulatioDs  in  Europe,  Asia,  Africa,  Australia,  and  Foly- 
nesia,  as  a  Token  of  Appreciation  of  their  Language.'  By  J.  A. 
Weisse,  m.d.    New  York,  1873.    Donor  the  author. 

Accessions  to  the  Map-room  since  the  last  Meeting  of  July  7tu, 
1873. — The  Accessions  to  the  Map-room  since  July  7th  to  the  present 
time  have  been  172  Maps,  on  397  sheets,  of  which  the  following  are 
the  principal : — ^A  Map  of  Eokan  and  the  Upper  Basin  of  the  Amu 
Daria.  In  Eussian  characters.  Fresented  through  the  Assistant- 
Secretary.  A  Chart  of  the  Eastern  Coast  of  the  Caspian  Sea 
towards  Khiva;  published  by  the  Imperial  Eussian  Geographical 
Society.  In  Eussian  characters.  French  Hydrographio  Annals 
and  Filot-books:  8  Maps.  Fresented  by  the  Dep6t  de  la 
Marine,  Faris.  Topographical  Map  of  Central  California.  By 
J.'  D.  Whitney,  <&c;.  State  Geologist;  also  a  Map  of  the  Bay 
of  San  Francisco.  Fresented  by  J.  D.  Whitney,  Esq.,  State 
-Geological  Surveyor.    8  Geological  Maps  of  Norway  and  Sweden. 
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By  purchase  from  C.  E.  Fritze  of  Stockholm.     Central  Asia. — 
•Great  Trigonometrical  Survey  of  India;  Eoute  from  Badakshan 
across  the  Pamir  Steppe  to  Kashgar,  <&c.      Presented  by  Major 
Monigomerie,  R.E.,  f.r.g.s.     Maps  of  Hesse  Darmstadt:    4   Maps, 
on  30  sheets.    Purchased  from  the  Hessian  General  Staff.     United 
States. — 6  Maps  of  various  parts  of  the  Western  Territory,  Dakota, 
&c.,  &o.    Presented  by  the  Office  of  the  Chief  Engineer,  Washing- 
ton.    Africa,  South-East. — Gaza  Country,  showing  the  Boute  of 
Mr.  St  V.  Erskine  from  Natal  to  Umzila.    Presented  by  St.  V. 
Erskine,  Esq.    India. — 68  Maps,  on  180  sheets,  of  various  parts  of 
India.     Presented  by  Her  Majesty's  Secretary  of  State  for  India 
through  the  India  Office.    New  Guinea. — Chart  of  a  running  Survey 
made  by  Captain  J.  Moresby  and  Naval  Lieutenant  J.  L.  Mourilyan, 
of  HJM.S.  Basilisk.    Presented  by  Captain  J.  Moresby  through  the 
Hydrographic  Office.    Africa,  West. — Map  of  the  Ashantee  Country 
and  the  Gold  Coast.    Presented  by  Major  C.  W.  Wilson,  R.E.,  Topo- 
graphical Dep6t  of  the  War  Office.     Sweden. — Plan  of  the  City 
of   Stockholm.     By  C.  E.  Duhlman.     By  purchase.     Atlases: — 
Spruner's  Hand- Atlas,  Parts  7,  8,  9,  containing  12  Maps;  Stieler's 
Hand-Atlas,  Parts  11  to  18,  containing  18  Maps.     Presented  by 
Justus  Perthes  of  Gotha.    America,  South. — ^Provinces  of  Cordoba, 
Buenos  Ayres,  (fee,  &o,;  viz.,  4  Maps,  on  16  sheets.     Presented 
by  Don  Saturnine  Salas.     India. — Topographical  Mapst^  of  various 
parts,  on  16  Maps  of  53  sheets.     Presented  by  Her  Majesty's  Secre- 
tary of  State  for  India  through  the  India  Office.    Admiralty  Charts. 
44  on  50  sheets.     Presented  by  Admiral  G.  H.  Bichards,  c.b., 
through  the  Hydrographic  Office. 

The  President  opened  the  business  of  the  Session  with  the 
following  Address : — 

Before  we  proceed  to  any  other  subject,  I  feel  sure  that  the  Fellows 
of  the  Boyal  Geographical  Society  will  be  most  anxious  to  hear  the 
latest  news  of  their  valued  Associate,  Sir  Samuel  Baker,  whom  we 
hoped  to  have  had  among  us  on  this  occasion. 

In  reply  to  my  note  welcoming  him  to  England,  and  expressing 
the  anxiety  which  I  was  sure  would  be  felt  by  every  member  of  the 
Society  to  meet  him  as  soon  as  possible  after  his  return.  Sir  Samuel 
Baker  wrote  as  follows :—  "  On  the  10th  November  we  are  engaged 
in  the  country,  and  shall  be  so  all  through  November.  The  special 
meeting  on  3rd  November  will  be  most  convenient,  and  I  shall  look 
forward  with  great  pleasure  to  attending  it.  The  geographical 
part  of  my  expedition  has  been  meagre,  as  I  have  been  so  entirely 
engaged  in  establishing  the  government  throughout  the  large  ter-^ 
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rrtcnry  annexed.  The  suppression  of  the  slave  trade,  sometimes  by 
force  at  other  times  by  diplomacy,  has  been  an  arduous  and  thank- 
less task,  as  it  is  not  appreciated  in  £^pt.  This  was  my  chief 
object  in  the  Expedition.  The  Geographical  Beports  respecting  a 
communication  between  the  lakes  were  to  me  of  great  interest. 
There  can  be  no  doubt  that  Livingstone  is  quite  out  of  the  Nile 
basin,  as  there  is  not  a  single  large  tributary  from  the  west  throughout 
the  entire  course  of  the  Nile." 

It  was  with  very  sincere  regret  that  I  received,  subsequent  to 
this,  a  note  from  Lady  Baker,  dated  the  23rd  October,  in  which  she 
said,  "  I'grieve  to  teJl  you  that  Sir  Samuel  Baker  is  laid  up  with 
an  attack  of  inflammation  of  the  lungs,  which  has  made  us  very 
anxious.  It  would  be  quite  impossible  for  him  to  think  of  being 
present  at  the  Geographical  meeting  on  the  3rd.  If  you  should 
think  of  postponing  it,  I  would  write  again  in  a  few  days,  when  I 
should  be  better  able  to  give  you  an  idea  of  when  he  would  be  well 
enough  to  come  up  to  town.  At  present  he  is  very  weakened  and 
too  ill  to  think  of  any  engagements." 

Since  then  we  have  received  accounts  of  his  continued  amend- 
menty  and  he  has  every  hope  of  being  present  at  your  meeting, 
fixed  for  the  8th  December  next. 

I  must  not  omit  to  mention  a  circumstance  which  I  am  sure  will 
give  great  pleasure  to  every  Fellow  of  the  Boyal  Geographical 
Society.  I  felt  it  my  duty  to  communicate  to  His  Royal  Highness 
the  Prince  of  Wales,  the  Vice-Patron  of  the  Society,  through  his 
private  Secretary,  the  arrangements  of  the  meetings  for  the  Session. 
I  mentioned  the  date  on  which  we  hoped  to  have  the  pleasure  of 
welcoming  Sir  Samuel  Baker's  return  among  his  old  Associates,  and 
I  ventured  to  express  the  gratification  which  I  felt  sure  it  would 
afford  the  Fellows  of  the  Society  if  His  Royal  Highness  should  see 
fit  to  honour  one  of  our  meetings  with  his  presence. 

In  reply  I  received  from  Mr.  KnoUys  the  following  notes,  dated 
Marlborough  House,  25th  October,  1873  :— 

**  The  Prince  of  Wales  desires  me  to  thank  you  very  much  for 
your  information  respecting  the  meetings  of  the  Geographical 
Society,  and  also  for  your  account  of  Sir  Samuel  Baker's  illness, 
which  he  is,  I  need  hardly  assure  you,  most  concerned  to  hear  of. 

"  Should  his  engagements  allow  of  it.  His  Boyal  Highness  would 
derive  much  gratification  Ixom  being  present  on  the  evening  when 
Sir  Samuel  gives  his  lecture,  and  I  should  be  greatly  obliged  if  you 
would  kindly  let  me  know  the  day  as  soon  as  it  is  fixed. 

**  When  you  have  an  opportunity  perhaps  you  will  have  the  good- 
ness to  make  Sir  Samuel  acquainted  with  the  sincere  regret  which 
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the  Prince  experiences  at  hearing  of  his  illness,  and  of  his  hope  that 
he  may  be  soon  restored  to  health." 


(Same  date.) 
"  Since  I  wrote  you  the  accompanying  note,  I  have  received  the 
Prince  pf  Wales'  instructions  to  state  that  he  is  most  anxious  to  bo 
present  when  Sir  S.  Baker  is  received,  for  the  first  time  since  his 
return,  by  the  members  of  the  Boyal  Geographical  Society,  and  that 
he  would  suggest  whether  it  would  not  be  possible  that  that  cere- 
mony should  take  place  on  Monday,  8th  December. 

*'  His  Boyal  Highness  names  that  day,  as  owing  to  his  absence 
from  England  in  January  and  February,  and  to  other  causes,  he  is 
afraid  it  will  be  the  only  occasion  on  which  it  would  be  in  his 
power  to  be  present  at  any  of  the  meetings  before  the  spring,  and 
as  His  Royal  Highness  has  shown  so  great  an  interest  in  the  success 
of  Sir  S.  Baker's  Expedition,  it  would  be  a  source  of  considerable 
disappointment  to  him  were  he  to  be  absent  when  Sir  Samuel  first 
presents  himself  to  the  Society  in  question. 

"  I  am,  &c., 

"  Francis  Knollys." 

I  feel  sure  that,  great  as  is  the  importance  of  African  discovery, 
per  se,  the  Fellows  of  the  Royal  Geographical  Society  feel,  if  pos- 
sible, even  greater  interest  in  the  personal  welfare  of  our  illustrious 
Associate,  Dr.  Livingstone,  and  they  vrill  have  weighed  with  all  the 
attention  due  to  them  Sir  S.  Baker's  opinion  that  he  is  already  out 
of  the  Nile  Basin,  and  also  the  intelligence  communicated  to  the 
public  by  Dr.  Beke  through  the  *  Times  *  on  the  1st  November,  on 
the  authority  of  a  correspondent  in  Portuguese  Congo,  that  Living 
stone  was  then  within  twenty  days'  march  of  the  writer,  and  only 
detained  by  the  want  of  means  to  pay  a  ransom,  which  had  been 
already  sent  to  him. 

We  have  been  so  often  alternately  dismayed  and  disappointed  by 
reports  of  this  kind,  that  we  must  await  further  intelligence  before 
believing  in  the  possibility  of  welcoming  Livingstone  back  in  the 
course  of  a  couple  of  months.  There  is,  of  course,  no  inherent  im- 
possibility in  the  report  which  need  prevent  our  hoping  it  may  be 
true ;  and  if  Livingstone  is,  in  this  way,  out  of  the  Nile  Basin,  we 
may  safely  say  that,  whether  he  may  show  that  he  has  passed  from 
one  great  river-basin  into  another — ^from  that  of  the  Nile  into  that 
of  the  Congo— or  that  both  basins  are  connected,  and  that  the  rivers 
have  in  fact  but  one  basin,  as  the  old  geographers  described  them, 
even  he,  in  the  course  of  all  his  travels,  has  never  accomplished  a 
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more  arduous  feat,  or  established  a  more  important  geographical 
Daot. 

It  is  usual,  on  our  reassembling  at  the  oommenoement  of  each 
annual  Session,  for  the  President  to  say  a  few  words  descriptive  of 
the  course  of  gec^raphical  inquiry  during  the  recess,  and  briefly  to 
indicate  the  course  which  may  be  expected  to  be  taken  by  the 
Society  in  bringing  forward  papers  for  the  consideration  of  the 
Fellows. 

Sir  Butherford  Alcook,  one  of  our  Vice-Presidents,  in  presiding 
over  the  Geographical  Section  of  the  British  Association,  assembled 
at  Bradford  in  September,  not  only  supplied  us  with  a  very  valuable 
re$umS  of  Gec^raphical  inquiry  since  my  predecessor  Sir  Henry 
Bawlinson's  Annual  Address  in  May  last,  but  has  famished  us  with 
an  original  contribution  to  Geography,  such  as  might  be  expected 
from  one  who  has  filled  such  a  prominent  and  distinguished  place 
as  a  diplomatist  in  countries  of  so  much  geographical  importance 
as  Japan  and  China.  I  would  oommend  Sir  Butherford's  Address 
to  the  careful  perusal  of  all  who  are  interested  in  those  practical 
results  of  geographical  inquiiy  which  affect  international  politics 
and  diplomacy.  I  propose  to  refer  more  particularly  to  other  por- 
tions of  his  Address,  and  to  some  of  the  papers  which  were  read 
before  his  Section,  when  I  request  your  attention  to  the  separate 
branches  of  geographical  inquiry  which  are  likely  to  occupy  us 
during  the  coming  season. 

I  know  of  no  subject  which  is  likely  to  have  greater  interest  for 
the  Boyal  Geographical  Society  of  England  than  questions  of  Arctic 
discovery,  and  here  we  have  some  yery  important  facts  which  have 
been  brought  to  light  since  the  close  of  last  Session.  Captain 
Markham,  B.N.,  indicated  some  of  these  facts  in  what  he  stated  to 
the  Geographical  Section  of  the  British  Association,  and  a  fuller 
aooount  will  be  given  you  this  evening  by  our  Secretary,  Mr. 
Clements  Markham,  in  the  paper  which  he  has  drawn  up  on  the 
voyage  of  his  relative  to  Baffin's  Bay,  and  on  the  fitcts  regarding 
ilie  discoyeries  of  the  Polaris  which  he  was  able  to  obtain.  I  will 
not  anticipate  what  will  be  read  to  you  by  Mr.  Markham  and  said  by 
the  yeteran  Arctic  explorers  who  may  address  you  this  evening. 
I  will  only  ask  you  to  weigh  well  the  very  strong  evidence  afforded 
by  the  yojage  of  the  Polaris  as  to  the  soundness  of  what  was 
previously  an  hypothesis,  viz.,  the  existence  of  an  open-water 
channel  leading  northwards  from  Smith's  Sound ;  which  channel — it 
may  be  from  permanent  causes,  it  may  be  from  some  temporary 
variety  in  the  seasons — ^is  now  more  free  from  ice  than  at  any 
previous  period  of  which  we  have  knowledge. 
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I  would  also  draw  your  special  attention  to  the  opinion  of  Captain 
Markham,  himself  an  experienced  navigator,  as  to  the  extraordinary 
facilities  afforded  by  a  steam-vessel  of  the  class  of  the  Arctic^  in 
which  he  sailed,  for  conducting  Arctic  exploration. 

Facts  like  these  can  hardly  be  submitted  to  a  company  of 
geographers  without  suggesting  the  idea  of  further  expeditions 
with  a  view  to  set  at  rest  questions  which  have  occupied  the  atten- 
tion of  navigators  since  the  days  of  Queen  Elizabeth.  The  Eoyal 
Geographical  Society,  has  always  taken  a  prominent  part  in  the 
advocacy  of  such  expeditions,  and  there  is  hardly  a  name  of  note 
among  the  Arctic  voyagers  of  modem  days  which  is  not  to  be  found 
among  the  Fellows  of  the  Society.  The  subject  would  certainly 
command  the  most  anxious  attention  of  the  Council,  and  I  would 
only  state,  as  my  own  personal  conviction  in  the  matter,  that  we 
ought  if  possible  to  secure  the  concurrence  and  support  of  Govern- 
ment in  anything  which  may  be  undertaken.  For  scientific  inquiry 
the  public  might  safely  trust  to  the  Boyal  Society,  and  to  our  own 
Society,  which  has  always  taken  a  warm  interest  in  the  subject. 
But  Arctic  enterprises  are  always  of  a  character  to  task  to  the 
utmost  the  highest  qualities  of  British  ships  as  well  as  British 
seamen ;  and  I  am  convinced  you  would  all  feel  much  greater  con- 
fidence in  seeing  our  own  countrymen  undertake  the  perils  of  such 
an  expedition,  if  we  were  assured  that  they  carried  with  them  not 
only  all  that  British  private  enterprise  could  secure,  but  all  the 
experience  and  all  the  discipline  which  are  found  in  the  highest 
perfection  in  the  ranks  of  the  Koyal  Navy. 

In  respect  to  China,  the  papers  of  Mr.  Ney  Elias  and  Baron  von 
Bichthofen  are  of  the  highest  importance.  The  Baron's  account 
of  the  geology,  and  especially  the  coal-fields  of  China,  is  little  less 
than  a  revelation  of  new  scientific  trnth  firom  a  quarter  which  we 
have  been  in  the  habit  of  considering  as  likely  to  interest  us  more 
through  the  antiquities  of  civilisation  than  the  novelties  of  natural 
science.  I  am  glad  to  be  able  to  state  that  Baron  von  Bichthofen 
has  promised  us  a  paper  for  the  present  Session  on  the  general 
subject  of  the  Physical  Geography  of  this  great  country. 

A  great  mass  of  information  regarding  the  countries  westward  of 
China,  and  extending  to  the  frontiers  of  the  Bussian  and  Turkish 
empires,  will  be  found  in  the  papers  which  were  read  before  the 
British  Association  by  Sir  Frederick  Goldsmid,  Mr.  Blandford, 
Major  St.  John,  and  Major  Euan  Smith.  The  interest  of  this  part 
of  the  world  is  not  likely  to  be  diminished  by  the  Bussian  Expedi- 
tion to  Khiva,  and  it  is  dear  that  no  impassable  barrier  will  now 
separate  the  observations  of  our  trigonometrical  surveyors  in  India 
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from  those  of  their  Bussian  fellow-labourers  in  Siberia,  nor  will  any 
barbarous  interval  form  a  break  between  the  trade-routes  of  India 
and  Southern  Asia,  and  those  of  the  Caspian  Basin  and  Tartary. 

Another  group  of  papers  r^arding  New  Guinea  and  the  adjacent 
islands  proves  that  the  curtain  is  now  lifting  which  has  so  long  con- 
cealed from  the  attention  of  Western  geographers  the  vast  resources 
and  capabilities  of  the  southern  portion  of  the  Great  Indian  Archi- 
pelago. Whether  regarded  as  contributions  to  physical  geography, 
or  to  ethnology,  or  as  indications  of  further  infonnation  which  is 
likely  to  be  afforded  at  no  distant  date,  the  papers  of  Captain 
Moresby  and  the  Bev.  Mr.  Gill  are  of  great  interest.  Both  these 
papers  having  been  presented  by  their  authors  to  our  Society,  and 
read  only  in  abstract  at  Bradford,  will  form,  I  may  announce,  the 
subjects  of  one  of  our  evening  meetings  in  the  course  of  the  present 


Bearding  Eastern  and  Central  Africa  a  considerable  amount  of 
miscellaneous  information  has  been  collected,  which  will  fill  up 
gaps,  and  doubtless  lead  to  further  inquiry  regarding  the  eastern 
coast  of  A&ica.  The  Society  will  be  glad  to  hear  that,  though  we 
have  no  farther  news  of  Dr.  Livingstone,  our  latest  accounts  of  both 
the  expeditions  sent  out  in  the  hopes  of  Ineeting  him  tell  of  satis- 
fectory  progress.  You  will  remember  that  two  expeditions  left 
England  for  this  purpose :  one  proceeding  from  the  Portuguese 
possessions  on  the  west  coast,  up  the  Biver  Congo,  under  Lieutenant 
Grandy,  b.k.,  the  expenses  being  defrayed  by  Livingstone's  noble- 
minded  friend,  Mr.  J.  Young,  of  Kelly.  Our  latest  direct  accounts 
of  this  expedition  are  communicated  by  Mr.  Bobert  Scott  Newton, 
Vioe-Consul  at  Loanda,  in  South- West  Africa.  He  left-  Loanda  on 
the  24th  July,  and  states  that  the  Governor-General  had  just  received 
a  letter  from  the  Eling  of  the  Congo  that  the  expedition  had  left  San 
Salvador,  the  farthest  point  in  the  Portuguese  dominions,  about  the 
16th  June,  in  good  hei^th ;  so  that  we  may  any  day  hope  to  hear  of 
their  further  progress  in  their  search  for  tidings  of  Livingstone ; 
and  every  step  will  add  to  our  knowledge  of  this  most  interesting, 
but  little  known,  region.  Comparing  Mr.  Newton's  dates  with 
those  of  Dr.  Beke's  Portuguese  informant,  published  in  the  '  Times ' 
of  Saturday  last,  I  think  that  we  must  await  some  confirmation  of 
the  latter  report  before  concluding  that  Lieutenant  Grandy  had 
turned  back. 

The  other  expedition,  as  you  are  aware,  started  under  Lieutenant 
Cameron  from  the  east  coast,  and  they  encountered  a  variety  of 
delays  and  disappointments,  and  sustained  a  serious  loss  in  the 
death  of  Mr.  Moffat,  the  youugest,  but  not  the  least  promising, 
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member  of  the  expedition.  He  was  a  young  traveller  of  the  highest 
promise,  phjsieally,  intellectually,  and  morally ;  and  when  he  came 
to  us  at  Zanzibar,  and  told  us,  with  all  the  entiiusiasm  of  early  man- 
hood, how,  with  the  consent  of  his  mother,  he  had  given  up  his 
sugar  plantation  at  Natal,  to  join  the  expedition  for  the  relief  of 
Dr.  Livingstone,  Dr.  Kirk  agreed  with  us  all  in  thinking  that  we 
had  added  to  the  expedition  a  very  valuable  recruit,  one  every  way 
worthy  of  the  name  he  bore.  It  seemed  to  me  a  strong  recom- 
mendation in  his  fEivour  that  he  had  never  su£fered  from  the  climate, 
though  his  whole  life  had  been  passed  in  Southern  Africa,  and  it 
was,  I  need  not  add,  with  the  keenest  feeling  of  regret  that  we 
received  confirmation  of  the  report  of  his  early  death — not  untimely,, 
if  there  is  any  force  in  an  example  of  self-devotion  to  a  noble 
cause. 

Notwithstanding  all  losses  and  delays,  however.  Lieutenant 
Cameron  made  a  fair  start  for  the  Lake  r^on,  and,  by  our  latest 
accounts,  was  pushing  on  with  every  prospect  of  reaching  the  dis- 
trict where  he  was  most  likely  to  obtain  tidings  of  Livingstone. 
Dr.  Kirk  writes  on  1 7th  September  that  he  had  received  Lieutenant 
Cameron's  letters  and  journals  up  to  the  24th  July,  on  which  date 
all  his  party  were  well,  and  in  high  spirits  at  having  reached  a 
land  free  from  fever.  They  had  almost  passed  through  TJgogo,  and 
expected  to  reach  TJnyanyembe  in  about  a  fortnight.  They  had 
had  to  pay  enormous  black-mail,  as  the  Society  is  already  aware,  i|> 
consequence  of  the  death  of  a  native  who  was  accidentally  shot  by 
one  of  the  party.  They  were  quite  unable  to  resist  the  heavy  pay- 
ment demanded.  I  think  we  may  be  well  content  that  Lieutenant 
Cameron  extricated  his  party  with  no  worse  consequences,  and  we 
may  regard  the  termination  of  the  affiGor  as  a  proof  of  the  justice  of 
Dr.  Kirk's  opinion,  that  Lieutenant  Cameron  had  proved  himself 
extremely  popular  with  the  natives  who  had  come  in  contact  with 
him  on  Ids  journey  up. 

The  large  expenditure  entailed  by  the  accident  I  have  alluded 
to,  added  to  the  greatly  enhanced  cost  of  everything  provided  for 
the  expedition  at  Zanzibar,  have,  it  is  necessary  to  inform  you,  quite 
exhausted  the  fund  subscribed  for  the  support  of  the  Livingstone 
Belief  Expedition.  But  I  sincerely  hope  and  believe  that  the  public 
will  not  allow  an  undertaking  which  is  now  prospering  so  well,  to 
fail  for  want  of  further  pecuniary  means. 

Lieutenant  Cameron's  plan  was  to  push  on  to  Ujiji,  across  Lake 
Tanganyika,  and  tiy  to  cross  Livingstone's  track  on  the  west  side 
of  the  Lake.  If  Dr.  Livingstone  held  to  the  plan  indicated  in  our 
latest  communications  from  him,  he  might  be  ejected  by  Cameron 
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to  be  approaching  Lake  Tanganyika  again;  but  there  was  no 
later  news  of  his  actual  position,  and  it  would  be  idle  to  speculate^ 
amid  all  the  chances  of  disappointment  which  beset  the  African 
traveller. 

Afirican  interest  at  present  centres  in  the  information  which  we 
may  hope  for  from  Sir  Samuel  Baker,  not  so  much  firom  the  regions 
which  he  has  been  able  personally  to  visit  and  explore,  as  from  the 
fact  that  he  has  conducted  a  great  expedition  into  the  heart  of 
the  countries  he  had  previously  made  known  to  us,  that  he  found 
no  insuperable  dif&culty  in  establishing  a  regular  government,  and 
that  he  has  returned  to  tell  us  of  resources  in  fertile,  well- watered 
countries,  and  an  abundant  population,  such  as  require  only  the 
permanent  establishment  of  a  civilized  and  settled  government  to 
render  them  of  the  utmost  importance,  commercially  and  politically,, 
to  the  other  nations  of  the  world.  In  a  merely  geographical  point 
of  view,  also.  Sir  Samuel  Baker  will  have  established  a  great  fact 
in  proving  that  his  first  visit  was  not  an  accidental  exploit  incapable 
of  repetition.  As  &r  south  as  Baker's  furthest,  at  all  events,  Africa 
can  no  longer  be  regarded  as  a  sealed  country ;  and  every  year  will 
diminish  the  wide  space  which  still  continues  a  blank  on  our  maps 
of  Central  AMoa,  and  add  to  our  knowledge — now  so  fragmentary 
— of  the  real  limits  and  resources  of  the  vast  Nile  Basin. 

We  must  not  quit  this  part  of  the  globe  without  referring  to  the 
discoveries  of  the  German  travellers  to  the  north  of  the  Lake  region^ 
The  papers  relating  to  the  results  of  the  expeditions  will,  of  course, 
appear  first  in  the  German  journals  of  science,  but  they  will  not 
be  perused  with  less  interest  on  that  account  by  English  fellow- 
labourers  in  the  same  branch  of  geographical  inquiry.  I  may  add 
that  I  think  we  may  expect  geographical  information  of  great 
novelty  and  interest  from  Dr.  Hildebrandt,  a  German  botanist,  wha 
has  devoted  himseK  to  travel  in  Eastern  Africa.  He  told  me  at 
Aden  that  he  intended  to  train  himself,  by  two  years  of  preliminary 
travel  and  study  of  the  native  languages,  before  attempting  to 
penetrate  into  tiie  interior ;  and,  looking  to  the  great  amount  of 
information  he  had  already  collected  regarding  Abyssinia  and 
Somali  Land,  I  feel  sure  that  he  will  prove  a  very  accomplished 
traveller  whenever  he  gets  upon  new  ground. 

A  large  amount  of  geographical  information  of  the  highest 
interest,  regarding  the  depth  of  the  Atlantic  Ocean,  has  been 
already  recorded  from  the  observations  of  the  scientific  men  on 
board  n.M.S.  ChaUengery  and  every  mail  from  South  America  or 
the  Pacific  may  bring  us  information  of  the  highest  interest  derived 
from  the  deep-sea  soundings  of  that  vessel. 
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Besides  the  subjects  already  mentioned,  I  am.,  glad  to  say  that 
many  other  papers  are  in  hand,  on  various  countries,  and  will  be 
brought  before  you  in  the  course  of  the  Session.  Among  them  are 
one  on  the  late  Captain  Rokeby's  Surveys  in  Nubia,  between 
Suakin  and  Berber;  one  by  Dr.  Kirk,  on  his  Examination,  in 
company  with  Captain  Wharton,  r.n.,  of  the  Mouth  of  the  Lufiji 
Biver — the  interesting  stream  on  the  East  Coast  of  Africa,  of  which 
we  still  know  so  little;  a  third  by  Professor  Leone  Levi,  on  the 
Geography  and  Besources  of  Pa^guay ;  besides  others  on  Australia, 
Persia,  and  Beluchistan. 

Li  conclusion,  I  cannot  refrain  from  alluding  to  the  great  losses 
which  Geographical  Science,  and  our  Society  in  particular,  have 
sustained  during  the  vacation,  in  the  death  of  so  many  distinguished 
travellers: — Count  de  Strzelecki,  Admiral  Sir  Bobert  McClure, 
Mr.  Emil  von  Sydow,  Sir  Henry  Holland,  Mr.  J.  B.  Pentland, 
the  explorer  of  Southern  Peru  and  Bolivia.  This  is  a  heavy  list  in 
80  short  a  period.  I  do  not  record  the  names  here  with  the  intention 
of  drawing  attention  to  the  great  services  which  each  has  rendered 
to  Geography  and  the  kindred  sciences ;  this,  indeed,  would  be  to 
anticipate  the  obituary  notices  which  form  part  of  the  Annual 
Address  in  May  of  each  year,  and  the  drawing  up  of  which  will  be 
part  of  my  duty.  But,  as  veteran  travellers  and  geographers 
disappear  from  the  scene,  I  would  ask  the  younger  members  of  the 
Society  to  remember  that  the  Boyal  Geographical  Society  cannot 
afford  to  rest  its  character  merely  on  the  laurels  of  a  bygone  day ; 
and  that,  if  the  Society  would  keep  its  position  before  the  world, 
young  and  able  geographers  must  not  rest  whilst  there  remain 
regions  on  the  earth's  surface  with  the  physical  features  or 
inhabitants  of  which  our  countrymen  are  still  imperfectly  ac- 
quainted. 

The  following  paper  was  read: — 

The  Discoveries  of  the  •  Polaris^*  and  Voyage  of  the  *  ArcUc* 
By  C.  B.  Markham,  Esq.,  c.b.,  Secretary  R.a.s. 

Commander  Markham  was  appointed  to  the  Stdtan  before  he  had 
been  three  weeks  in  England  (after  returning  from  the  Arctic 
regions),  and  is  now  on  his  way  to  Lisbon;  so  that  the  results 
of  his  observations  must  be  presented  to  the  Society  without  the 
advantage  of  his  presence,  and  in  a  paper,  the  contents  of  which  are 
culled  from  his  journal,  and  from  his  Beport  to  Admiral  S.  Osbom, 
but  not  by  himself.  His  own  experience  of  ice  navigation,  and  the 
details  he  gathered  from  the  crew  of  the  Polaris,  are,  however,  so 
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important  that  it  has  been  thought  desirable  to  bring  them  before 
a  meeting  of  the  Society  thus  early  in  the  Session,  in  order  that 
the  Fellows  may  be  in  possession  of  the  new  data  relating  to  the  * 
problem  of  Arctic  exploration.  In  the  present  very  brief  com- 
munication the  chief  points  of  interest  connected  with  the  dis- 
coveries of  the  Polarii  will  be  enumerated,  and  the  experienoo 
acquired  from  a  modem  voyage  in  a  powerful  steam-whaler,  as 
regards  ice  navigation,  will  be  pointed  out 

It  must  be  remembered,  in  the  first  place,  when  we  consider  the 
remarkable  character  of  Captain  nall*1^  voyage,  that  his  vessel  was 
ill  adapted  for  the  purpose,  and  had  insufGicient  steam-power ;  that 
the  commander  was  a  man  without  education,  and  that  he  was  in 
no  sense  a  seaman,  but  rather  an  enthusiastic  and  most  gallant 
leader,  depending  on  others  to  navigate  his  vessel  and  to  render  his 
discoveries  useful ;  and  that  the  officers  and  crew  were  for  the  most 
part  advanced  in  years,  of  various  nationalities,  without  any  zeal  for 
discoveiy,  without  discipline  or  control,  and  in  a  position  in  which 
every  man  considered  himself  as  good  as  his  neighbour.  Mr.  Hall 
himself,  and  Dr.  Bessels,  were  the  only  two  among  the  ill-assorted 
company  who  were  really  interested  in  the  work.  It  is  necessary 
to  dwell  upon  this  aspect  of  the  question,  to  show  how  much,  how 
very  much  might  be  done,  under  the  same  circumstances,  by  a 
really  well-equipped  naval  expedition. 

The  most  striking  &ct  connected  with  the  voyage  of  the  Polaris, 
in  August  1871,  is  that  she  went  from  Cape  Shackleton  to  her 
extreme  northern  point  up  Smith  Sound,  in  82^  16'  n.,  in  five  days, 
without  obstruction  of  any  kind ;  and  that  even  then  she  was 
stopped  merely  by  loose  floes,  through  which  a  powerful  vessel, 
like  any  one  of  the  Dundee  whalers,  could  easily  have  forced  a 
passage.  Indeed,  Captain  Markham  was  informed  that  the  Poiaria 
was  stopped  by  a  very  insignificant  stream  of  ice,  with  a  magnificent 
water  sky  as  far  as  could  be  seen  to  the  northward.  Hall  himself 
was  most  reluctant  to  turn  back ;  but,  being  no  sailor,  and  having 
no  experience  in  ice  navigation,  he  thought  he  had  no  alternative 
but  to  follow  the  advice  of  old  Captain  Buddington,  who  had  no 
interest  in  the  matter,  and  feared  that  if  they  persevered  it  might 
be  difficult  to  retrace  their  steps. 

The  floes  up  Smith  Sound  were  not  of  a  heavy  description,  and 
seldom  exceeded  five  feet  in  thickness,  so  that  we  may  infer  that 
they  were  formed  in  one  winter.  No  icebergs  of  any  size  were  seen 
to  the  north  of  80*^.  But  there  is  one  very  remarkable  point  con- 
nected with  the  ice-drift.  At  Newman  Bay,  about  18  miles  to  the 
northward  of  the  winter  quarters  of  the  Polaris,  in  81°  38'  n.,. 
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the  floes  appeared  to  be  heavier  and  more  extensive  than  they  were 
to  the  southward,  although  they  were  all  drifting  to  the  south  and 
west.  Two  or  three  of  the  fields  oflf  Newman  Bay  were  estimated 
to  be  a  mile  long  and  of  considerable  thickness ;  but  all  the  ice 
seen  from  their  winter  quarters  appeared  to  be  only  of  one  year's 
growth.  Dr.  Bessels  believes  the  opening  called  Lady  Franklin's 
Bay  to  be  a  strait,  and  he  accounts  for  the  disappearance  of  the 
heavy  ice  to  the  south  of  about  81®  30'  by  its  drifting  into  that 
opening. 

The  coast  of  Greenland,  at  th^  furthest  point  reached,  is  steep  and 
^precipitous,  and  is  free  from  land-ice ;  while  the  shores  of  Grinnell 
Land,  on  the  opposite  side,  appear  to  be  low  and  shelving,  and  have 
fast  ice  attached  to  them.  The  extreme  northern  points  of  Green- 
land and  Grinnell  Land  appeared  to  reach  to  about  the  same  latitude, 
82°  20'  N. ;  and  beyond  them,  with  a  channel  about  50  miles  in 
width  intervening,  a  distant  polar  land  was  made  out,  in  about 
84°  N.  This  will  probably  be  that  "  paradise  of  birds  "  where  the 
knots  go  to  breed,  and  all  the  other  vast  congregation  whose  place 
of  ntdification  has  not  yet  been  discovered.  But  there  is  reason  to 
think  that,  at  some  time  or  other,  human  beings  have  been  there 
also,  for  at  the  furthest  point  reached  by  the  Polaris  the  vestiges  of 
man  were  found.  They  consisted  of  a  couple  of  walrus  ribs,  which 
had  been  used  as  sledge-runners ;  a  small  piece  of  wood  that  had 
formed  part  of  the  back  of  a  sledge ;  an  old  bone-knife  handle ;  and 
the  remains  of  a  summer  encampment^ — three  circles  of  stones  for 
keeping  tents  in  position,  with  spaces  left  for  the  entrances.  Traces 
of  the  presence  of  man  on  the  verge  of  the  unknown  region  are 
proofs  of  its  being  habitable,  and  consequently  of  the  presence  of 
open  water  and  much  animal  life. 

A  regular  current  was  flowing  down  the  strait  from  the  north, 
and  the  prevailing  winds  were  from  the  north-east.  Li  82°  n.  much 
drift-wood  was  seen ;  and  Mr.  Chester,  the  mate,  picked  up  a  piece, 
4  feet  long,  which  most  probably  was  borne  on  the  waves  of  a  Polar 
sea,  from  the  coast  of  Siberia.  The  most  interesting  discovery  con- 
nected with  oceanic  movements  was  that  the  tidal  waves  from  north 
and  south  meet  at  Cape  Fraser,  on  the  west  coast  of  Grinnell  Land. 
This  was  fully  demonstrated  by  the  drift  of  the  Polaris,  and  by  tidal 
observations.  To  the  south  of  Cape  Fraser  the  flood-tide  makes  to 
the  north,  whilst  to  the  north  of  that  point  it  flows  south.  The  lise 
and  fall  during  spring-tides  was  about  5^  feet,  and  during  the  neaps 
about  2  feet  No  agitation  of  the  water  was  noticed  off  Cape  Fraser, 
caused  by  the  meeting  of  the  two  waves,  for  the  ice  would  effectnally 
prevent  anything  of  the  sort.    To  the  south  of  Cape  Fraser  the  tide 
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rose  to  a  greater  height  during  the  night,  as  is  the  case  aloDg  the 
•coast  of  Greenland ;  whereas  to  the  north  of  Gape  Fraser  there  was 
no  perceptible  difference  between  the  day  and  night  tides. 

Turning  from  the  experience  of  the  Polaris  during  the  nayigable 
fieason  to  what  is  to  be  learned  from  the  story  of  winter  quarters  in 
Polaris  Bay,  the  details  are  equally  instructive.  This  expedition 
passed  the  winter  in  81°  38'  n.,  a  point  considerably  further  north 
than  any  human  being  has  been  known  to  have  wintered  before. 
The  prevailing  winds  were  from  the  north-east,  and  the  lowest 
temperature  registered  was  —  48°  Fahr.  Now  Kane's  minimum,  in 
a  position  180  miles  further  south,  was  —  69°,  and  the  minimums 
registered  by  expeditions  wintering  among  the  Parry  Islands  ranged 
from  —  48°  to  —  59° ;  so  that  the  cold  certainly  does  not  increase  on 
approaching  the  Pole.  Indeed  observations  tend  to  the  conclusion 
that  the  pole  of  cold  is  much  nearer  to  the  Arctic  circle  than  to  the 
Pole  of  the  earth.  In  the  comparatively  mild  climate,  between  the 
Slst  and  82nd  parallels,  fifteen  species  of  plants  were  found,  and  the 
herbage  was  sufficient  to  sustain  herds  of  musk  oxen,  twenty-six  of 
which  were  shot.  Seals  of  three  kinds  were  seen  as  feir  north  as 
S2^  16'  jr.,  besides  foxes  and  lemming,  ptarmigan,  seventeen  other 
kinds  of  birds,  including  the  rare  Sabine  gull  and  the  Iceland 
snipe,  and  several  insects.  With  the  exception  orpoor  Hall  himself^ 
not  a  man  of  the  expedition  died,  althot^h  many  were  far  advanced 
in  years  and  had  led  hard  lives,  and  all  returned  in  perfect  health. 

We  learn  from  the  voyage  of  the  Polaris  that  a  vessel  may  steam 
up  Smith  Sound  to  82°  or  83°,  and  probably  much  further,  without 
any  difficulty ;  that  land  exists  in  84°,  or  at  a  distance  of  only  350 
miles  from  the  North  Pole ;  that  currents  and  tides,  ebbing  and 
-Qojffing  between  Baffin's  Bay  and  the  Polar  ocean,  keep  the  ice 
within  the  strait  in  constant  motion,  and  indicate  its  navigability 
^t  intervals  during  the  working  season ;  that  the  climate  far  to  the 
north  is  milder  than  in  the  more  southern  portions  of  the  Arctic 
regions ;  that  there  is  great  abundance  of  animal  life ;  and  that  the 
subjects  for  scientific  investigation,  which  have  been  indicated  by 
the  labours  of  Dr.  Bessels,  are  even  more  numerous  and  interesting 
than  had  been  anticipated. 

Let  us  now  turn  to  the  voyage  of  the  ArctiCf  and  contemplate  the 
remarkable  change  which  the  use  of  powerful  steamers  has  caused 
in  ice-navigation.  The  Arctic  is  a  steamer  of  439  tons  and  70  horse- 
power, with  angle-irons  on  each  side  of  the  stem,  and  strongly 
fortified  inboard.  Her  first  encounter  with  ice  was  in  Davis  Straits, 
when  Captain  Markham  was  a  witness  to  the  way  in  which  she 
forced  a  passage  through  50  miles  of  formidable  pack,  in  which  a 


Digitized  by 


Google 


16  THE  DISCOVERIES  OF  THE  'POLARIS/         [Nov.  3, 1873. 

Bailing  vessel  wonld  have  been  perfectly  helpless.  Then  came  the 
passage  throngh  Melville  Bay,  between  ihe  land-ice  and  the  moving 
pack,  w^hich  had  been  the  terror  of  the  whalers  for  the  last  half 
century.  There  are  several  persons  in  this  meeting  who  have  been 
in  Melville  Bay  for  thirty  and  forty  days,  in  a  sailing  vessel,  or 
still  worse,  in  a  steam-tender,  obliged  to  wait  upon  a  sailing  vessel, 
tracking  and  blasting,  sawing  and  cutting,  and  wearing  their  lives 
out  with  bitter  annoyance  at  the  delay.  Now,  this  year  was  not 
exceptionally  dear ;  there  was  a  good  deal  of  ice,  and  much  care 
was  necessary,  as  well  as  some  little  charging  of  the  ice,  and  judi- 
cious audacity.  Yet  the  ArcHc  succeeded  in  passing  through  the 
ice  of  Melville  Bay  and  reaching  the  North  Water  in  sixty  hours. 
Again,  when  beset  several  times  in  the  middle  ice,  and  in  Prince 
R^^nt*8  Inlet,  the  Arctic  was  able  to  force  her  way  through  pack 
in  which  a  sailing  vessel  would  have  been  utterly  helpless.  To  one 
who,  like  Captain  Markham,  had  studied  the  records  of  Arctic 
voyages  with  care,  these  performances  of  the  steamer  in  which  he 
was  taking  a  passage  were  most  suggestive.  There  was  nothing  to 
have  prevented  her  from  proceeding  up  Smith  Sound  in  the  track  of 
the  Polaris,  if  the  Captain  could  but  have  been  persuaded  that  there 
were  whales  in  that  direction.  The  whale  fishers  are  very  slow  to 
go  o£f  the  old  beaten  track  without  some  strong  inducement,  and 
a  Government  expedition  must  lead  the  way  and  bring  to  light  the 
capabilities  of  the  xmknown  region  as  regards  the  yield  of  oil- 
producing  animals  before  its  productions  are  sought  after  by  traders. 
But  even  in  the  ordinary  course  of  the  fishery  and  during  a  short 
summer  cruise  the  Arctic  went  farther  than  the  expedition  of  Sir 
Edward  Parry  in  1824,  or  of  Sir  James  Boss  in  1848 ;  than  that  of 
Mr.  Saunders  in  1850,  of  Captain  Forsyth  in  1850,  of  Mr.  Kennedy 
in  1851,  and  nearly  as  fiur  as  that  of  McClintock  in  1858.  These 
facts  show  the  great  change  that  steam  and  other  modem  appliances 
have  effected  in  ice-navigation,  for  the  voyage  of  the  Arctic  this  year 
was  not  exceptional.  The  same  voyage,  with  the  exception  of  the 
run  down  Prince  Eegent's  Inlet  to  Cape  (jarry,  has  been  made  year 
after  year  since  she  was  built. 

Captain  Markham  was  thus  enabled  to  visit  the  scenes  of  winter 
quarters  of  former  Arctic  expeditions,  which  have  become  classic 
ground  in  the  glorious  annals  of  northern  discovery. 

At  Port  Leopold  he  examined  the  traces  left  by  the  expedition  of 
1848,  under  Sir  James  Boss,  with  whom  the  late  Sir  Bobert  M*Clure, 
Sir  Leopold  McClintock,  and  Captain  Cheyne,  were  serving.  Here 
were  the  framework  of  the  house  on  Whaler  Point,  the  steam  launch, 
and  the  great  depdt  of  provisions,  and  Captain  Markham  picked  up 


Digitized  by 


Google 


Nov.  3, 1873.]  AND  VOYAGE  OF  THE  « ARCTIC  17 

«k  cylinder  red  with  mst,  containing  the  ntunerons  records  left  by 
Sir  James  Boss  and  others,  all  soaked  with  wet.  As  they  must 
have  perished  if  they  had  continned  there,  he  carefully  dried  them 
and  brought  them  home,  deliyering  them  into  the  hands  of  Sir 
Alexander  Milne.  A  notioe  of  what  he  had  done  was  written  out, 
and  secured  in  the  cylinder  to  one  of  the  posts  of  Sir  James  Boss's 
house.  The  provisions  at  Port  Leopold,  which  had  been  lying  there 
for  twenly-five  years,  were  in  a  wonderful  state  of  preservation : 
the  biscuits  being  as  good  as  when  baked,  and  the  tobacco  and 
chocolate  quite  fresh.  About  280  casks,  of  different  sizes,  were 
lying  about  in  all  directions. 

After  cruising  about  for  some  time  in  Lancaster  Sound  and 
Barrow's  Straits,  the  AreHc  made  a  run  down  Prince  Begent's  Inlet 
into  Creswell  Bay,  and  beyond  Cape  Q*rry,  where  a  great  number 
of  whales  were  foxmd ;  and  this  inlet  thus  bids  iair  to  become  an 
important  fishing  station,  as  Sir  Edward  Pany  prophesied  many 
years  ago.  This  gave  Captain  Markham  another  opportunity  of 
visiting  a  spot  which  has  become  classic  ground  in  the  annals  of 
Arctic  adventure,  namely,  Fury  Beach.  Here,  it  will  be  remem- 
bered, H.M.S.  Fury  was  forced  on  shore  in  1824,  and,  notwith- 
standing the  strenuous  exertions  of  Sir  Edward  Pany  and  every 
soul  in  the  expedition  to  heave  her  down  and  repair  damages,  she 
became  totally  unseaworthy,  and  was  obliged  to  be  abandoned. 
Anchors  were  laid  out  on  the  beach  with  cables  passed  round  masses 
of  grounded  ice,  to  form  a  safe  wet  dock ;  all  the  stores  and  pro- 
visions were  landed  to  lighten  her,  and  there  was  a  display  of 
splendid  seamanship.  But  all  was  of  no  avail,  and  an  immense  pile 
of  stores  and  provisions  was  left  on  Fury  Beach.  Sir  John  Boss,  in 
1829,  took  tons  away,  and,  when  he  and  his  crew  winteridd  there  in 
1832-33,  they  lived  on  these  provisions.  The  place  was  last  visited 
hy  Mr.  Allen  Young  in  March,  1859,  and  no  living  soul  had  landed 
on  Fury  Beach  since  that  date.  Casks,  spars,  rigging,  and  a  perfect 
assortment  of  ship's  stores,  were  strewn  about  in  all  directions,  with 
the  remains  of  **  Somerset  House,"  in  which  the  Bosses  and  their 
men  had  passed  several  dreary  months.  Three  bower-anchors  were 
on  the  beach,  two  boats,  the  topsail-yards,  and  the  running  rig- 
gings of  the  Fwry  unrove,  and  jagged  up  in  five-fathom  lengths. 
Hundreds  of  tins  of  preserved  meat  and  vegetables  were  lying 
about,  all  in  an  admirable  state  of  preservation  after  a  lapse  of 
nearly  fifty  years.  And  even  the  rope  was  quite  fresh.  There  is 
also  a  perfect  set  of  whaling  implements,  including  lances  and  har- 
poons. Captain  Markham  brought  two  home,  and  one  of  them, 
.although  it  has  been  exposed  to  the  firosts  and  thaws  of  forty-eight 
VOL.  xym.  c 
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years,  only  required  a  little  rubbing  up  to  be  as  bright  as  when  it 
was  first  made.  He  also  picked  up  two  seamen's  knives  and  a  pair 
of  binoculars,  which  must  have  belonged  to  some  Arctio  worthy  of 
the  last  generation.  Another  relic  is  the  small  piece  of  wood,  of 
oval  form,  from  the  stem  of  the  cutter,  on  which  the  boat's  recall 
had  once  been  painted.  Although  all  the  paint  has  disappeared,  the 
outline  of  the  Union  Jack  with  a  pennant  under  it^  can  still  be 
made  out.  The  visits  to  Port  Leopold  and  Fury  Beach  have  been 
particularly  alluded  to,  because  they  bring  home  to  us  the  revolu- 
tion that  has  taken  place  in  ice-navigation.  Points  which  were 
reached  with  extreme  toil  and  difficulty  by  Sir  Edward  Parry  and 
Sir  James  Boss,  and  which  were  the  feurthest  limits  of  their  respec- 
tive voyages  in  sailing-vessels,  were  visited  this  summer  by  a 
steamer  without  any  check  worth  speaking  of^  and  in  the  ordinaiy 
course  of  a  whaling  voyage.  It  is  true  that,  even  in  former  days, 
occasional  fortunate  voyages  were  made;  but  what  was  then  the 
exception  is  now  the  general  rule.  The  difficulties  of  ice-naviga- 
tion must  not  be  under-stated,  but  there  can  be  no  doubt  that  those 
difficulties  have  been  materially  reduced  by  the  skilfnl  and  seaman- 
like application  of  steam-power  and  other  modem  appliances.  A 
very  great  insight  may  be  obtained  into  the  present  system  of  ice- 
navigation  by  a  voyage  in  a  whaler  undertaken  by  a  naval  officer ; 
and  the  idea  of  despatching  Captain  Markham  on  this  duty  is  one 
which  was  most  happy  in  itself,  and  for  which  geographers  are  cer- 
tainly very  much  indebted  to  Admiral  Sherard  Osbom. 

The  Meeting  will,  I  think,  be  of  opinion  that  the  results  of  the 
Arctic  investigations  in  1873,  though  humble  in  themselves,  have 
added  something  to  our  knowledge,  and  will  not  be  wholly  unprofit- 
able in  furthering  the  great  cause  of  Arctic  discovery. 

Admiral  R.  Ck)LLiNSON  said  his  experience  in  the  Arctic  regions  was  limited 
to  the  regions  east  of  Behring  Straits,  but  he  had  advocat^  from  the  first 
the  prosecution  of  Polar  research  by  way  of  Smith  Sound,  and  ho  was  glad 
to  find  that  the  United  States  Expedition  had  been  so  successfal.  The  voyage 
of  the  Polaris  afforded  evidence  tnat  further  exploration  in  the  same  direction 
would  be  attended  with  satisfactory  results.  Undoubtedly,  in  the  upper 
part  of  Smith  Sound  there  appeared  to  be  a  rise  of  temperature,  which  at 
present  could  not  be  accounted  for,  and  the  investigation  of  this  subject  was 
of  the  greatest  possible  importance. 

Captain  Chvtne  (who  accompanied  Sir  James  Boss's  expedition)  said  it 
was,  his  deliberate  opinion  that  it  would  be  a  comparatively  easy  thing  for 
an  expedition  to  reach  the  North  Pole,  either  in  a  vessel  or  by  a  sledge  ps^y ; 
and  if  England  did  not  now  do  her  duty  in  this  respect,  she  would  &id  other 
nations  soon  surpassing  her.  The  Royal  Societv  and  the  G^eographical  Society 
had  always  **  backed  up "  Arctic  research,  and  he  trusted  that  they  would 
continue  to  do  so  until  the  North  Pole  was  finally  reached. 

Admiral  Shebabd  Osbobn  said,  after  the  disappointment  of  last  spring, 
he  was  glad  to  find  a  naval  officer  on  half-pay  who  was  ready  to  devote 
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himself  to  the  best  method  of  obtainmg  information  from  the  Arctic  regions, 
so  as  to  strengthen  the  hands  of  those  who  intended  again  to  apply  to  her 
Majesty's  Goyemment  for  the  despatch  of  an  expedition.  It  was  of  the  utmost 
importance  to  know  what  progress  had  been  made  daring  the  past  ten  years 
in  ice-navigation.  He  himself,  and  one  or  two  others  present  at  that  meet- 
ing, went  out  in  1850  in  the  first  steam-ship  that  ever  penetrated  Uie  ice. 
Before  their  departure  the^  had  the  consolation  of  being  told  that  they  would 
only  live  48  hours  in  the  loe ;  but  they  were  very  soon  convinced  that  a  great 
change  was  about  to  take  place  in  Arctic  navigation.  G^ptain  Penny,  a  <]Us- 
tinguished  whaler,  said  a  great  revolution  would  take  place,  and  such  had 
been  the  case,  for  at  the  present  day  all  the  vessels  that  had  attempted  to 
penetrate  the  ice  were  steamers.  Some  years  ago  it  was  considered  lucky  if 
in  one  season  one  ship  out  of  three  could  cross  the  middle  ice,  but  the  captain 
of  the  Arctic  told  him  that  for  nine  consecutive  years  he  had  never  failed  to 
pass  through  it.  Captain  Markham  had  seen  how  this  was  accomplished. 
The  change  was  most  remarkable ;  for  here  was  a  whaler,  not  sent  out  to  run 
unneoessary  risk,  but  merely  in  the  ordinary  way  of  business,  passing  the 
extreme  point  reached  by  some  half-dozen  Arctic  expeditions,  and  returning, 
a  full  ship,  two  months  earlier  than  the  period  at  which  whalers  formerly  came 
home.  »he  was  back  early  in  September,  whereas,  twenty  years  ago,  wluders 
thought  themselves  fortunate  if  they  reached  home  by  the  14th  of  November. 
The  Arctic  whale-fishery  was  the  best  school  in  the  world  for  mercantile 
seamen.  Arctic  whalers  were  the  pick  of  the  mercantile  marine.  Their  labours 
were  continuous,  and  the  risks  they  ran  were  extreme.  They  had  to  hunt  a 
fish  which  would  assuredly  destroy  them  if  they  did  not  kill  him.  They 
ventured  among  the  ice  in  the  boldest  way,  and  thought  nothing  of  leaping 
from  their  beds  into  their  boats  and  working  in  them  13  or  14  hours  before 
they  returned  to  the  ship.  Tet  this  great  school  for  our  seamen  would  have 
been  closed  years  ago,  if  it  had  not  been  for  the  labours  of  Arctic  explorers. 
The  old  Spitzbeigen  field  was  discovered  in  the  course  of  Arctic  exploration. 
Davis  discovered  Davis  Straits,  where  the  fishery  continued  for  years,  and  the 
whalers  never  passed  through  that  ice  until  Sir  John  Boss  fought  his  way 
through  and  discovered  whales  further  north.  From  that  time  the  whalers 
forced  iheir  way  through  the  middle  ice.  Parry  discovered  the  fishery  in  Prince 
Regent's  Inlet,  and  declared  that  it  would  be  the  great  fishery  of  the  future,  and 
whenever  the  captain  of  the  Arctic  reached  that  ground  he  invariably  filled 
his  ship.  No  doubt  there  were  other  parts  in  which  the  whales  congr^ated 
after  being  driven  from  their  old  grounds,  and  undoubtedly,  if  future  Arctic 
explorers  discovered  fresh  fisheries,  the  Dundee  and  Aberdeen  fishermen 
would  follow  in  their  wake.  It  was  a  remarkable  commercial  fact,  that  the 
whale-oil  of  the  Arctic  Seas  was  largely  used  in  the  preparation  of  a  fibre 
produced  in  British  India— jute.  The  quantity  of  this  material  that  was  worked 
lip  in  Dundee  was  enormous.  During  the  last  eight  years  he  had  been  concerned 
in  the  manuflBcture  of  submarine  cables,  for  which  tens  of  thousands  of  tons  of 
jute  had  been  required,  and  every  ton  of  it  had  to  be  manipulated  with  whale- 
oil  brought  from  the  Greenland  Seas.  This  was  a  curious  fact,  showing 
how  wonderfully  one  branch  of  commerce  was  connected  with  another.  He 
attached  great  importance  to  the  fortunate  meeting  of  Captain  Markham  with 
the  crew  of  the  Polaria  before  they  had  been  dealt  with  by  the  reporters  of 
the  New  York  press,  and  also  before  any  attempt  was  made  in  New  York  to 
make  the  tales  of  the  two  parties  coincide.  One-half  the  crew  of  the  Polaria 
drifted  during  a  snow-storm  on  an  ice-field  down  to  the  coast  of  Labrador, 
and  reached  the  United  States  some  months  ago.  The  remainder  of  the  crew 
were  met  with  by  Captain  Markham  in  the  Arctic^  and  by  another  whaler,  the 
Bavenacraigy  during  the  past  whaling  season  in  Baffin's  Bay.  '^^  ^^ 
abandoned  the  Polaris,  and  were  going  south  in  their  boats  to  the  Danish 
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settlements.  The  story  given  by  the  men  was  a  very  clear  one.  There 
could  be  no  doubt  that  they  had  run  720  miles,  from  Cape  Shackleton,  in  the 
month  of  August,  up  Smith  Sound,  without  meeting  with  any  important 
impediment,  up  to  the  furthest  point  yet  reached  by  any  vessel,  in  iact^ 
within  a  few  miles  of  Parry's  farthest  north  latitude  from  Spitzbergen.  The 
man  who  was  the  heart  and  soul  of  the  expedition  then  died,  and  from 
that  time  no  further  effort  was  made  to  proceed  northwards,  though  there 
was  plenty  of  water  and  sailing  ice,  and  though  one  of  the  men,  who  went 
up  on  a  hill  near  where  they  wintered,  saw  &r  to  the  north  high  Polar  land. 
The  Polaris  found  the  west  coast  of  Smith  Sound  to  be  a  very  indented 
coast,  evidently  a  part  of  that  great  Arctic  archipelago  known  to  English 
navigators.  The  crew  of  the  Polaris  were  so  ag^  that  Captain  Markham 
said  he  could  hardly  call  one  of  them  an  efificient,  able-bodied  seaman,  and 
not  one  was  fit  to  be  put  into  a  sledge.  There  were,  too,  more  captains 
than  seamen.  Yet  that  wretched  crew  did  not  lose  one  man  throughout  the 
whole  winter.  The  only  person  who  perished  was  Captain  Hall,  and  his  death 
was  so  unexpected  that  it  aroused  suspicions  of  his  having  been  poisoned. 
Much  could  not  be  said  of  the  mild  temperatures  existing,  as  the  role  was 
approached,  until  the  publication  of  the  data,  but  in  a  general  way  it  might 
be  stated  that  it  was  milder  in  the  upper  part  of  Smith  Sound  than  further 
south.  Every  seaman  of  the  crew  assured  Captain  Markham  that  the  tide 
came  from  the  north,  and  there  could  therefore  be  little  doubt  in  an  ordinary 
man's  mind  that  it  must  come  from  some  great  sea  north  of  Spitzbergen  and 
Greenland.  There  was  no  force  of  water  from  the  west,  so  it  must  come  from 
the  Atlantic  through  the  Polar  cmrent 

Mr.  R.  H.  Pbance  suggested  that,  if  the  Government  did  not  think  it 
worth  while  to  fit  out  another  expedition,  the  Royal  Greographical  Society 
should  imdertake  to  do  so.  He  was  quite  sure  that  sufficient  funds  could 
easily  be  obtained  by  public  subscription. 

Admiral  Shebard  Osbobn  said  he  had  weighed  the  same  suggestion  for  the 
last  ten  or  twelve  years,  and  hp  would  be  the  last  man  to  go  to  Government 
for  help  if  he  thought  it  right  that  a  private  expedition  should  winter  in  the 
Polar  Sea.  Experience  had  taught  him  that  the  readiest  way  to  conmiit 
her  Majesty's  Government  to  successive  Arctic  expeditions  for  several  years 
to  come,  would  be  to  fit  out  a  private  expedition  under  a  bold  leader  and 
get  him  to  push  into  the  Polar  Sea.  The  probabilities  were  that  the  whole 
country  would  then  be  roused,  and.  search  expeditions  sent  out  for  the  next 

Quarter  of  a  century,  but  such  a  proceeding  he  would  never  be  a  party  ta 
1  order  to  have  a  perfect  Arctic  expedition  it  was  necessary  that  it  should 
be  under  Government  auspices,  with  naval  discipline,  naval  order,  and  naval 
68prt^  de  corps,  to  carry  them  through  the  labours  of  an  Arctic  winter  and 
spring.  He  could  not  in  public  state  what  he  knew  of  the  sufferings  of  some 
of  the  American  expeditions,  and  the  causes  of  those  sufferings;  but  the 
starvation  of  Kane's  people  arose  firom  want  of  organisation  and  open  mutiny, 
and  Captain  Hall  had  to  take  the  life  of  almost  his  only  companion  in  the  Giilf 
of  Boothia.  He  therefore  thought  it  would  be  a  great  mistake  for  private 
enterprise  to  do  more  than  supplement  a  Grovemment  expedition,  by  taking 
care  after  a  public  expedition  had  sailed,  to  keep  open  conununication  annusdly 
between  the  depdt  ship  and  England. 

Mr.  Pabkeb  Snow  said  he  knew  Captain  Hall  intimately.  For  a  consider- 
able time  he  had  his  private  journals  in  his  possession,  and  was  therefore 
acquainted  with  the  inner  heart  of  the  man,  and  was  convinced  that  he  was 
about  the  last  person  whom  the  American  Grovemment  shoidd  have  placed  in 
command  of  so  important  an  expedition.  A  more  gallant,  brave,  and  enduring 
explorer  did  not  exist,  amongst  his  own  loved  Esquimaux ;  but  it  required  a 
naval  man,  and  strict  discipline,  for  such  an  undertaking  as  that  in  wmch  the 
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Polaris  was  lost.  He  himself  considered  it  a  national  duty  on  the  part  of 
England  to  accomplish  that  which  she  had  been  striving  after  for  over  300  years. 
In  1850,  when,  as  second  in  command  under  the  late  Captain  Forsyth,  they 
ran  through  Baffin  Bay,  Lancaster  Sound,  and  down  Prince  Regent  Inlet,  to 
the  very  position  reached  this  year  by  the  Arctic,  they  found  open  water, 
until  they  reached  a  barrier  of  ice  below  Fury  Beach.  They  then  turned  back, 
and  arrived  home  in  safety,  never  having  dropped  anchor  during  tiie  four 
months  they  were  out.  He  thought  a  small  topsail  schooner,  of  course  with 
auxiliary  power,  would  accomplish  as  much  as  a  large  steamer.  Any  expedi- 
tion sent  out  should  remember  that  Franklin's  journals  were  as  yet  undis- 
oovered,  and  numerous  bodies  of  our  unfortunate  countrymen  unburied,  also 
that  round  by  Behring  Straits  the  coast  is  navigable  right  up  to  King  William 
Land. 


Seamd  Meeting,  24^  November,  1873. 

Sir  H.  BAETLE  E.  FEERE,  k.c.b.,  k.c.8.i.,  Ac,  President,  in 
the  Chair. 

ELEcmoNS. — lAeut.  WiUiam  Aliean  Dyke  Adand,  r.n.  ;  C.  E.  Alforth, 
Eeq.;  John  AUen,  Esq.;  Henry  Cavendish  A.  Angela,  Esq.;  Lieui.  0. 
Oeorge  Baker-OressweU  (66th  Begiment) ;  Henry  Howard  Batten,  Esq. ; 
W.  T.  BUmford,  Esq.;  Lieut.  H.  C.  Carey  (late  i.  n.);  Frederick 
Dundas  ChaunireU,  Esq.;  Samuel  Cheetham,  Esq.;  Sir  John  Clark, 
Bart. ;  Kenneth  Cochrane,  Esq. ;  John  Constable,  Esq. ;  EmUius  Albert 
de  Cosson,  Esq.;  Oeorge  Ponsonby  Crau/urd,  Esq.;  Chief  Justice 
Charles  P.  Daly,  ll.d.  (President  of  the  American  Geographical 
Society) ;  Bev.  B.  V.  Faithfull  Davies,  m.a.  ;  WiUiam  Elmslie,  Esq. ; 
James  Farmer,  Esq.;  W.  F.  Forbes,  Esq.;  Thomas  Forshaw,  Esq.; 
Edward  WiUiam  Foss,  Esq. ;  John  Louis  Oeiger,  Esq. ;  James  Qibbs, 
Esq. ;  Arthur  Leo  Gordon,  Esq. ;  W.  E.  Heeley,  Esq. ;  Charles  John 
Hegan,  Esq.;  WiUiam  Henry  Hirst,  Esq.;  Bev.  John  Jones;  Winslow 
Jones,  Esq. ;  Colonel  J.  P.  Kennedy,  r.e.  ;  John  Dunkin  Lee,  Esq. ; 
Thomas  LeMs,  Esq. ;  Thomas  Lovdl,  Esq.,  m.i.c.e.  :  Colonel  Bichard 
O.  A.  Luard ;  Sir  Francis  Lycett ;  WiUiam  Macaulay,  Esq. ;  Archibald 
MacEachen,  Esq. ;  WiUiam  Mackenzie,  Esq.,  m.d.,  c.b.  ;  Kenneth  W.  A.  O. 
McAlpin,  Esq.;  Commander  Albert  Hastings  Markham,  r.n.;  Henry 
Mere  Ormerod,  Esq.;  Edward  Lavingion  Oxenham,  Esq.;  Frederick 
Addphus  Philbrick,  Esq. ;  John  Samson  Prince,  Esq. ;  Dr.  Don  Manuel 
Oonzalez  de  la  Bosa;  Ernest  E.  Sabd,  Esq. ;  Colonel  W.  H.  Seymour, 
C.B. ;  Dr.  Porter  Smith,  mj).  ;  Joseph  Straughton,  Esq. ;  Oeorge  Suther- 
land,  Esq. ;  Charles  Taylor,  Esq. ;  John  Tomlinson,  Esq.  ;  Hon.  Oeorge 
Turner  ;  William  James  Tyler,  Esq. ;  Lionel  N.  Walford,  Esq. ;  WiUiam 
T.  Western,  Esq. ;  Eugene  H.  Winslow,  Esq. 

Presentations. — Dr.  Don  Manuel  Oonscdez  de  la  Bosa;  W.  L. 
Lawrence,  Esq. ;  James  Price,  Esq. ;  NeviUe  Hart,  Esq. 
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Accessions  to  the  Library  from  November  3rd  to  November  24th, 
1873. — *  L'Bmpire  du  Br^il  k  rExpoeition  Universelle  de  Vienne 
en  1873.'  Bio  de  Janeiro.  Donor  Don  Pedro  de  Aloantara.  *  J.  M. 
Macedo.'  Translated  by  BL  Le  Sage.  Leipzig,  1873.  Donor  the 
Emperor  of  Brazil.  *  Narrative  of  a  Voyage  fix>m  Sydney  to  Torres 
Straits.'  By  W.  E.  Brockett  Sydney,  1836.  Donor  S.  M.  Drach, 
Esq.  'Geographical  Description  of  Ireland.*  36^  Maps.  By  J. 
Bowles.    London,  1728.    Donor  S.  M.  Dracb,  Esq. 

Accessions  to  the  Map-room  since  the  last  Meeting  of  Novem- 
ber 3rd,  1873. — Map  of  Switzerland,  Ober-Engadins  (Grisons).  On 
4  sheets.  By  J.  M.  Ziegler,  h.c.  Presented  by  the  author.  Iceland. 
On  4  sheets.  By  O.  N.  Olsons.  Presented  by  the  Executors  of  the 
late  Count  P.  E.  de  Strzelecki,  c.b.,  f.r.s.,  through  Sir  H.  Bawlinson, 
K.C.B.  Historical  Atlas  of  Ancient,  Biblical,  and  Classical  Geo- 
graphy. Part  III.  By  Dr.  Wm.  Smith  and  Mr.  Grove.  Presented 
by  J.  Murray,  Esq.,  f.b.g.s.  Eepublic  of  Chili.  On  13  sheets.  By 
A.  Prissis,  lEsq.  Presented  by  Don  Carlos  M<5rla  Yicuna.  Map  of 
the  Gold  Coast  and  Kingdom  of  Ashantee.  By  W.  and  A.  K. 
Johnston.    Presented  by  the  publishers. 

The  following  were  the  papers  of  the  evening : — 

1.  Recent  Discoveriee  in  &e  South-Ecistem  Part  of  New  Ouinea. 
By  Captain  I.  Moresby,  r.n. 

[ABBmGMBHT.] 

The  Basilisk  left  Sydney,  December  8th,  with  orders  to  suppress 
the  illegal  employment  of  Polynesian  natives  by  the  pearlnshellers 
in  Torres  Straits.  This  having  been  easily  and  quickly  accom- 
plished, I  found  myseK  with  much  spare  time  on  my  hands,  and 
resolved  to  employ  it  in  completing,  so  far  as  our  time,  means,  and 
ability  would  permit,  the  unfinished  survey  of  Captain  Owen  Stanley, 
of  the  south  coast  of  New  Guinea. 

The  information  thus  obtained  I  will  divide  into  three  sections 
for  deamess : — 

First  Section. — Islands  and  coast  of  New  Guinea,  in  Torres  Straif  s. 
Second  iSeciion.— Coast  of  New  Guinea,  between  146.20°  and  148°  e. 
Third  Section. — ^From  150°  e.  to  east  extreme  of  New  Guinea. 

Second  Section. 

Between  Yule  Island  and  Hood  Point,  120  miles,  the  whole  of 
this  coast-line  was  laid  down  by  the  running  survey  of  Captain 
Stanley  in  1849 ;  but  it  appears  that  the  only  point  landed  upon  was 
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the  shores  of  Bedsoar  Bay,  where,  after  a  Tery  brief  intereoarse  with 
the  natives,  symptoms  of  hostility  were  suspected,  and  the  party  at 
CDce  returned  to  the  ship. 

The  Basilisk,  when  about  25  miles  B.N.E.  of  Ynle  Island,  found 
herself  at  daylight  off  a  vast  extent  of  drift-wood  and  uprooted  trees 
of  great  size.  They  were  first  reported  as  reefs,  causing  con- 
siderable anxiety  until  daylight  revealed  their  real  nature.  I  was 
led  by  this  to  suppose  that  inside  Yule  Island  I  should  find  a  large 
river  which  might  prove  a  road  to  the  interior  of  New  Guinea. 
This  was  my  ambition. 

Yule  Island  lies  oS  the  entrance  to  a  large  well-sheltered  sheet  of 
water  (now  named  Robert  Hall  Sound),  where  the  Basilisik  remained 
several  days. 

The  island  is  about  550  feet  in  height,  well  cultivated  and  fertile. 
The  mainland,  excepting  some  bold  headlands,  is  one  vast  extent  of 
low  swampy  ground,  extending  for  6  or  8  miles  inland  to  a  low 
range  of  hills.  These  are  backed  up  by  range  after  range  until 
they  culminate  in  the  magnificent  "Owen  Stanley"  Mountains, 
12,000  or  14,000  feet  high. 

I  was  utterly  disappointed  in  finding  no  river  which  led  to  these 
tempting  highlands.  A  river  we  found  capacious  and  stately  enough 
to  raise  our  hopes  extravagantly ;  but  after  following  its  sluggish 
course  for  many  miles  it  led  nowhere,  and  was  but  the  drainage  of 
the  immense  surrounding  fresh-water  swamp.  A  powerful  river 
emptied  itself  into  this  first  stream,  but  its  current  was  too  rapid 
to  admit  of  my  six-oared  galley  ascending  more  than  a  very  short 
distance :  it  was  probably  the  parent  of  the  drift  seen  at  sea. 

The  scenery  on  the  river-banks  was  monotonous  in  the  extreme — 
a  dense  growth  of  mangrove  and  other  moisture-loving  trees.  Ex- 
cepting flying  foxes  and  screaming  gaudy-coloured  birds,  there  was 
an  entire  absence  of  animal  life. 

Occasionally  ill-made  native  huts  were  on  the  banks,  from  which 
a  track  through  the  swamp  led  to  some  acres  of  raised  ground,  liko 
an  oasis  in  a  desert.  These  were  carefully  cleared  and  cultivated 
with  yams,  tare,  bananas,  &o.  Here  also  were  permanent  houses, 
built  as  usual  on  poles  some  8  feet  frcfm  the  ground,  vrith  one  room 
<xmmion  to  the  whole  family.  The  natives  hid  themselves  in  the 
iswamp ;  indeed  it  must  have  appeared  to  them  as  if  we  had  dropped 
from  the  clouds. 

It  seemed  marvellous  how  human  life  could  exist  in  such  a  mala- 
rious, vile  place.  Even  in  the  glare  of  a  noonday  sun  the  air  was 
thick  with  mosquitoes. 

In  "Bobert  Hall  Sound"  the  ship  was  always  crowded  with 


Digitized  by 


Google 


24  RECENT  DISCOVERIES  IN  THE  [Nov.  24, 1875. 

natlYeS)  fresh  parties  from  distant  parts  of  the  coast  arriving  each  day* 
They  are  a  copper-coloared  race,  combining  both  dark  and  light 
shades,  decently  clothed,  the  men  wearing  a  breech-doth,  the  women 
the  usual  Ti-ti,  or  South  Sea  petticoat.  The  men  have  their  hair 
frizzled  out  as  a  mop,  but  the  women  cut  theirs  short,  and  extensively 
tattoo  their  bodies,  which  the  men  never  do.  They  ornamented 
themselves  with  black,  white,  and  red  pigments,  variously  laid  on ; 
bunches  of  flowers  and  birds-of-paradise  plumes  fastened  to  their 
heads  and  shoulders.  Occasionally  the  great  beak  of  the  hombill 
was  worn  as  horns  on  each  side  of  the  head ;  the  men's  mouths 
were  all  much  disfigured  by  excessive  use  of  lime  and  betel-nut. 
Their  weapons  are  bows,  arrows,  spears,  stone  and  wood  clubs. 
They  were  totally  unacquainted  with  the  use  of  iron,  and  infinitely 
preferred  their  stone  hatchets  to  our  axes.  The  barter  they  the 
most  liked  was  the  polished  pearl  shells  of  Torres  Straits. 

None  of  their  villages  are  visible  from  the  sea,  being  placed  in  the 
bush  in  cleared  spaces,  very  neat  and  cleanly  kept.  In  the  rear  of 
the  villages  are  generally  extensive  well-fenced  plantations  of  yams, 
bananas,  &c.    No  signs  of  cannibalism  were  visible. 

They  gladly  received  us  at  their  villages,  and  impressed  us  as  a 
friendly,  intelligent  people.  Being  so  distinct  a  race  from  the  black 
naked  New  Guinea  men  of  Tones  Straits,  it  will  be  very  interesting 
to  ascertain  where  the  line  of  demarcation  occurs.  It  is  probably 
not  i&r  to  the  west  of  Yule  Island ;  for  at  Cape  Possession  (25  miles 
to  the  west),  in  1846,  Lieutenant  Yule  remarks  *'  that  the  natives 
varied  in  shade,  from  nearly  black  to  a  light  copper  colour,"  or 
perhaps  it  may  be  at  some  spot  where  the  betel-nut  first  grows,  to 
the  east  of  Torres  Straits,  which  the  black  race  never  use,  the  light 
race  always.  Some  fine  specimens  of  steel  sand  were  found  on  the 
mainland  near  the  sea. 

Bedscar  Bay  is,  during  the  south-east  monsoon,  a  wild,  exposed 
anchorage ;  the  surrounding  country  low,  swampy,  and  malarious, 
intersected  by  many  large  streams  flowii^  from  the  **  Owen  Stanley  " 
range.  I  spent  four  or  five  days  in  vain  efforts  to  reach  the  moun- 
tains by  means  of  these  rivers,  but  in  every  case,  after  ascending 
12  or  14  miles,  when  the  country  began  to  be  somewhat  open,  the 
current  became  so  rapid,  snags  and  uprooted  trees  so  numerous,  it 
was  impossible  to  go  fruilier.  Their  banks  are  very  similar  to  the 
rivers  at  Bobert  Hall  Sound ;  they  are  more  frequently  fringed  with 
what  (for  want  of  knowledge)  I  call  a  bastard  palm — a  palm  without 
any  tnink,  which  flimg  its  gigantic  leaf-branches  40  or  60  feet, 
arching  over  the  rivers.  Some  smaller  species  were  armed  witb 
innumerable  hooks  on  the  edge  of  the  leaf,  which  lacerated  us- 
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cruelly,  as  trying  to  avoid  the  current  we  kept  close  to  the 
banks. 

When  clear  of  the  swamps  the  rivers  ran  between  dense  tropical 
forests,  the  trees  of  no  great  girth,  but  towering  to  fabulous  heights : 
I  should  say  from  200  to  250  feet.  Even  this  height  could  not  save 
them  from  the  destructive  climbing  parasites,  which,  reaching  to 
the  loftiest  branches,  destroyed  their  life,  and  hung  round  the  dead 
limbs  in  most  weird  and  &ntastic  shapes. 

The  largest  of  these  rivers  was  blocked  up  by  an  accumulation  of 
logs  and  snags,  which,  interlaced  together,  had  bridged  the  river, 
and  being  continually  added  to  from  above,  had  formed  large 
v^etated  islands,  under  which  the  river  rushed  and  foamed 
furiously.  Just  below  these  islands  it  was  about  80  yards  broad,. 
20  feet  deep,  and  very  rapid. 

Bedscar  Bay  is  the  ill-chosen  site  of  a  Polynesian  native  mission, 
belonging  to  the  London  Missionary  Society.  The  unfortunate 
teachers,  little  better  than  children  themselves,  and  left  to  their 
own  resources,  are  dying  oflf  rapidly. 

Immediately  to  the  east  of  Bedscar  Head  the  outlying  barrier  reef 
rears  itself  to  the  water's  edge,  at  a  distance  varying  from  three  to 
eight  miles  from  the  shore,  and  guards  uninterruptedly  the  coast  as 
fiu:  as  Hood  Point,  from  aught  but  gentle  wavelets.  Simultaneously 
with  the  appearance  of  this  guarding  reef  the  entire  features  of  the 
country  change.  The  whole  coast  between  Torres  Straits  and 
Bedscar  Head  is  as  a  rule  low  and  swampy,  and  has  probably  been 
formed  dnring  the  course  of  ages  by  the  alluvial  deposits  of  the 
numberless  large  streams  descending  from  the  great  Owen  Stanley 
Bange.  Now  precipitous,  round-topped,  grassy  hills,  openly 
timbered,  and  bearing  a  strong  &mily  likeness  to  each  other, 
spring  from  the  white  coral  and  sandy  beach.  These  hills  are 
backed  up  by  higher  ranges  inland.    Fertile  valleys  lie  between. 

The  coast  it  strewn  with  villages,  always  marked  by  a  grove  ef 
oocc-nnt  trees.  The  houses  are  built  after  the  Malay  fie^hion,  on 
poles,  some  standing  far  out  on  the  shore  reefs  in  quiet  waters, 
ottiers  clustering  amongst  plantations  on  the  hill-sides. 

It  is  singular,  this  sudden  change  from  a  low,  muddy,  mangrove* 
bound  coast,  to  boldness,  coral-shells,  and  white  sand  !  Perhaps  it 
is  caused  by  the  courses  which  the  rivers  from  the  mountains  take  ? 

From  Bedscar  Head  to  Hood  Point  not  a  single  stream  was  seen 
emptying  itself  into  the  sea — small  trickling  rivulets  were  found 
and  waier  holes,  no  clear,  running  stream.  The  soil  in  the  valleys 
is  of  a  peaty,  black,  spongy  nature,  which  probably  absorbs  the 
rain  as  it  &lls. 
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Close  to  the  Fisherman  Islands  of  Captain  Stanley,  the  BasiUsk 
passed  through  the  Barrier  Beef  by  one  of  those  narrow,  bottomless 
openings  peculiar  to  these  seas,  and  anchored  in  a  fine  roomy 
harbonr  within  a  harbour  (now  named  Port  Moresby  and  Fairfii^z 
Harbour),  which  our  boats  had  previously  discovered.  The  ship 
remained  here  some  days,  whilst  running  surveys  were  made  and 
the  coast  explored. 

In  the  neighbourhood  of  Port  Moresby  the  valleys  were  intensely 
rich  and  tropical  in  their  vegetation ;  but  the  hills,  of  which  the 
greater  part  of  the  country  consisted,  were  perfectly  Australian  in 
their  appearance:  they  had  very  poor  soil,  covered  with  large 
«tones,  scattered  gum-trees,  and  thin  grass.  On  some  of  these  hills 
large  quantities  of  quartz  were  found ;  some  of  the'specimens  picked 
up  being  impregnated  vnih  gold,  but  no  trace  of  gold  was  ever 
discovered  amongst  the  natives. 

The  description  of  the  Yule  Island  natives  may  generally  be 
-applied  to  the  natives  of  this  part  of  the  coast,  but  these  appear  a 
more  harmless  and  inoffensive  race.  I  do  not  remember  seeing 
more  than  one  armed  native  during  the  month  we  spent  amongst 
them.         ' 

I  frequently  examined  their  canoes,  trading  up  and  down  the 
coast  for  long  distances  and  calling  at  distant  villages,  and  found 
them  equally  destitute  of  weapons.  Many  of  these  canoes  were  of 
the  kind  described  by  Lieut.  Yule,  of  H.M.S.  BramblCy  in  1846,  viz., 
^buhle  canoes,  secured  by  a  cane  deck  or  platform  passing  over  all 
and  fastening  the  canoes  tc^ther.  They  were  propelled  by  large 
mat  sails  spread  between  two  poles  in  the  shape  of  the  letter  Y,  and 
steered  with  long  paddles;  their  length  was  about  40  feet,  and 
extreme  beam  about  8  feet.  No  treble  or  quadruple  canoes  of  this 
sort  were  seen  by  us. 

In  their  houses  they  had  rough-wood  spears,  and  occasionally 
49tone  clubs,  no  bows. 

We  roamed  over  the  country,  and  visited  their  villages  as  freely 
as  if  they  were  English  people.  If  any  of  our  fellows  got  lost  in 
the  bush,  the  natives  took  them  to  their  villages,  fed  them,  and 
offered  every  hospitality,  before  bringing  them  back  to  the  ship 

Apparently  they  had  never  before  seen  a  white  man,  as  their 
curiosity  was  great  to  see  and  touch  our  white  skins. 

From  their  proximity  to  Hedscar  Bay  they  had  learnt  the  use  of 
iron,  eagerly  taking  our  axes  in  barter.  Their  fishing-nets,  made 
-from  the  fibre  of  a  small  nettle-like  plant  (I  did  not  see  its  leaf)  are 
precisely  similar  to  an  English  seine,  quite  as  strong,  and  are 
universally  used  from  Yule  Island  to  East  Cape. 
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WdUebies  were  the  only  wild  animals  seen.  Pigs  and  dogs  the 
domesticated  ones. 

Third  Section. 

Tliis  commences  at  Heath  Point,  where  Captain  Stanley  began  his 
survey  of  New  Guinea,  distant  about  40  miles  from  the  (then) 
supposed  south-eastern  extremity.  The  chart  shows  an  unbroken 
continuation  of  the  Owen  Stanley  range  to  near  the  (supposed) 
south-eastern  cape. 

The  north-eastern  shores  of  New  Guinea  had  never  been  surveyed, 
but  all  the  charts  agree  in  representing  the  eastern  termination  of 
New  Guinea  to  be  in  the  shape  of  a  wedge^  with  the  D'Entrecasteauz 
Islands  on  its  north-eastern  board. 

The  reality  we  have  found  to  be  very  different,  as  the  rough 
tracing  will  show  you.  You  will  observe  that  New  Guinea  finishes 
its  enormous  length  to  the  eastward  in  the  form  of  a  broad  fork. 
Heath  Point,  of  Captain  Stanley,  is  a  lofty  island  lying  off  the  main- 
land. Thus  Captcdn  Stanley  in  reality  coinmenced  his  survey  at 
the  extreme  south-eastern  point  of  New  Guinea  without  being  aware 
of  it 

It  was  probably  thick  weather  when  his  soundings  were  taken 
within  two  miles  of  Heath  Island.  Under  any  circumstances,  from 
the  westward  Heath  Island  shuts  out  all  view  of  the  straits,  named 
by  me  "  China  Straits." 

The  tracing  will  obviate  my  making  any  lengthened  remarks  on 
the  unexpected  configuration  of  the  land  which  it  has  been  our  lot 
to  discover.  I  will  briefly  say  that  the  south-eastern  extremity  of 
New  Guinea  sweeps  precipitously  down,  &om  a  height  of  about 
2000  feet,  to  the  tranquil  shores  of  Chhia  Straits ;  those  on  the 
opposite  side  have  Hayter  Island,  irregularly  shaped,  rising  to  a 
hei^t  of  about  800  feet. 

Hayter  Island,  separated  by  a  narrow  pass  (riven  asunder  by 
some  mighty  convulsion  of  nature)  from  Mourilyan  Island.  This 
latter  island  is  of  a  moderate  height  on  its  southern  board,  but  to 
.  the  north-east  rises  to  about  1200  feet,  and  is  separated  by  Fortescue 
Straits  from  Moresby  Island,  a  noble  island  with  peaks  about  2000 
feet 

It  is  a  curious  question  how  it  has  come  about  that  the  mistake 
of  supposing  New  Guinea  to  end  in  h  wedge-like  shape  should  have 
occurred.  It  may  have  been  thus : — lyEntreoasteaux  and  the  old 
navigators  knew  of  the  existenoe  of  the  north-eastern  fork,  and 
placed  their  discoveries  relatively  correct  with  regard  to  it ;  they 
knew  nothing  of  the  south-eastern  fork.  Modem  navigators,  making 
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the  land  &om  the  south,  knowing  nothing  of  the  north-eastern  fork» 
and  seeing  the  high  land  of  that  part  of  New  Guinea  OTer  the  low 
land  of  Monriljan  Island,  hastily  jumped  at  the  conclusion  that  it 
must  be  the  D'Entrecasteaux  Islands :  thus  confusion  arose,  and  the 
fork  was  shut  up.    It  is  clear  enough  now. 

I  am  strongly  of  opinion  that  the  route  between  China  and 
Australia  will  eventually  lead  through  China  Straits  (they  are  free 
from  dangers,  and  have  safe  anchorage  everywhere).  A  ship  leaving 
Sydney  would  follow  the  outside  route  to  the  Great  North-East 
Channel,  a  clear  free  sea,  from  that  well-known  track,  leading  to 
China  Straits;  thence  to  East  Cape  is  a  clear  run.  There  the 
Basilisk  was  brought  up  by  reefs.  Unfortuately  a  want  of  stores 
and  fuel  prevented  our  looking  for  a  passage  (which  will  undoubt- 
edly be  found)  to  the  south  of  Lydia  Island. 

I  examined  the  northern  shores  of  New  Guinea,  for  about  25  miles, 
in  my  boat.  Once  round  East  Cape,  New  Guinea  is  washed  by  a 
grand,  clear,  reefless  sea :  a  ship  might  literally  sail  with  her  sides 
rubbing  against  the  coral  wall  which  binds  the  shore,  and  find 
good  anchorage  in  any  of  the  bays  where  a  beach  is  seen.  How 
far  to  the  westward  this  description  would  apply  remains  to 
be  proved :  it  is  an  important  matter,  and  well  worth  early  in- 
vestigation. 

Of  the  beauty  and  fertility  of  these  islands  and  shores  of 
New  Guinea  it  is  impossible  to  speak  too  highly ;  in  its  general 
features  it  strongly  reminded  me  of  Jamaica.  The  precipitous 
wooded  mountains  are  to  a  considerable  extent  cleared  and  terraced 
to  their  very  summit  with  taro  and  yam  plantations,  in  a  way  that 
even  a  Chinaman  might  envy;  whilst  the  valleys  produce  coco- 
nut, sago-palm,  bananas,  sugar-cane,  oranges,  Indian  com,  guavas, 
mammy  apples,  pumpkins,  and  other  tropical  productions.  Mountain 
streams  abound,  and  contain  a  delicious  eatable  fish,  almost  identical 
in  taste  and  appearance  with  the  English  trout. 

The  torrents  which  discharge  themselves  from  the  mainland  into 
Sir  Alexander  Milne  Bay  are  very  numerous  and  large ;  no  fish 
were  seen  in  these. 

At  the  head  of  Sir  Alexander  Milne  Bay  fine  specimens  of 
steel  sand  were  obtained.  At  East  Cape  the  natives  possessed 
large  lumps  of  obsidian ;  but  we  did  nob  see  that  it  was  used  to  barb 
spears  or  make  knives,  as  at  the  Admiralty  Islands. 

The  whole  of  these  coasts,  except  where  the  mountains  rise  too 
precipitously  from  the  sea  to  give  foothold  to  man,  which  is  often 
the  case,  are  thickly  populated. 

The  natives  are  of  a  lighter  copper  colour  than  those  previously 
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described,  slightly  limbed,  and  active,  with  bright,  intelligent 
features ;  many  would  be  good-looking  but  for  the  disfigurement 
•caused  by  the  betel-nut.  Their  taste  in  painting  themselves  is 
peculiar;  with  charcoal  and  oil  they  at  times  make  themselves 
a  sooty  black,  others  will  paint  black  spectacles  round  their  eyes, 
blacken  their  nose,  and  lime  their  cheeks  and  chins  white,  giving 
themselves  a  most  grotesque  appearance.  They  are  fond  of  wearing 
bright  flowers,  birds'  plumage,  and  long,  ornamented  streamers  of 
the  pandanas  fastened  to  their  shoulders.  The  septum  of  the  nose 
was  perforated,  and  a  polished  bone  thrust  through.  Occasionally 
they  wore  human  jaw  and  spinal  bones  as  bracelets  and  ornaments. 

The  women  wore  their  hair  short,  and  were  extensively  tatooed ; 
the  men  never. 

They  are  fond  of  making  pets  of  parrots,  cassowaries,  and  different 
species  of  a  sloth-like  marsupial  little  animal,  which,  being  some- 
what like  the  Australian  bear,  we  termed  Opossum  Bears.  One 
species,  with  a  soft  greyish  fur,  was  very  beautiful ;  we  could  not 
succeed  in  keeping  them  alive  on  board. 

The  men  appear  to  do  all  the  canoe-work — ^fishing,  and  so  on — 
leaving  the  field  labour  for  the  women ;  nevertheless,  the  women 
appeared  to  have  their  say,  and  make  the  men  do  as  they  pleased 
in  matters  of  barter.  The  men  were  frequently  seen  nursing  little 
ijuldren  with  much  affection.  A  striking,  distinguishing  mark 
of  the  superior  civilization  of  the  light-coloured  race  to  the  black 
New  Guinea  men  is  the  acquaintance  of  the  former  with  the  art 
of  common  pottery.  At  all  their  villages  various  sizes  of  earthen- 
ware pots  were  seen,  and  others  in  process  of  manufacture.  They 
are  neatly  moulded  by  hand  to  the  required  shape,  and  then  baked 
by  heaping  fire  round  the  clay. 

Their  weapons  are  handsomely-carved  wood  swords,  clubs  and 
fields,  wooden  spears  and  stone  tomahawks,  but  no  bows.  They 
were  perfectly  aware  of  the  value  of  iron,  specimens  being  found  in 
every  village ;  doubtless  obtained  ^m  the  Eastern  Islands,  with 
which  a  constant  communication  is  maintained  by  means  of  large 
trading  canoes. 

These  are  from  40  to  50  feet  in  length,  the  bottom  consisting  of 
4k  hollowed  tree,  upon  whioh  the  top  sides  are  raised  and  secured  by 
a  strong  cane  lacing  and  large  wooden  knees ;  they  are  propelled 
by  an  oval-shaped  mat-sail,  very  skilfully  handled,  and  quite 
capable  of  making  long  voyages.  Meeting  them  at  sea,  the  Basilisk 
going  5  knots,  they  easily  sailed  round  us,  and,  luffing  under  our 
lee,  were  with  difficulty  prevented  from  boarding  whilst  we  were 
4mder  weigh. 
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The  other  canoes  in  use  are  small,  and  the  catamaran  is  universal. 
Besides  these,  each  village  has  several  long,  narrow,  war  canoes, 
highly  ornamented  after  a  barbarotis  fashion,  carved  and  painted, 
capable  of  holding  forty  or  fifty  men.  They  are  kept  very  carefully 
hauled  up  under  sheds,  and  bear  the  appearance  of  being  but 
seldom  used. 

With  these  people  our  intercourse  was  of  a  most  satisfiEtctoTy, 
pleasant  nature.  At  first  they  were  a  little  shy;  but  this  was 
speedily  got  over,  and  a  free  interchange  of  barter  went  on,  pieces 
of  hoop-iron  being  the  great  medium  of  exchange.  They  eagerly 
exchanged  their  handsome  stone  hatchets  and  other  valuables  for  a 
piece  of  the  coveted  iron ;  many  tons  of  the  finest  yams  were  also 
bought  with  it. 

On  all  possible  occasions  I  gave  our  ship's  company  liberty  to  go 
on  shore,  and  mix  freely  with  the  natives ;  the  resi:dt6  were  all  I 
could  desire — perfect  good  feeling  and  confidence  on  both  sides. 
Nor  was  there  a  single  instance  of  our  men  insulting  the  women,  or 
of  the  natives  making  immoral  offers.  The  greater  part  of  our 
surveys  being  done  in  boats,  I  had  frequently  occasion  to  land  in 
my  six-oared  galley  at  large  populous  villages,  18  or  20  miles  from 
the  ship,  surrounded  by  large  crowds ;  yet  we  were  always  received 
in  the  same  friendly,  hospitable  spirit  as  if  in  sight  of  the  ship ;  nor 
do  I  think  that  they  had  any  idea  that  we  possessed  weapons  more 
powerful  than  their  own. 

They  would,  if  possible,  pilfer,  when  on  board,  but  in  bartering, 
were  strictly  honest.  Take  them  altogether,  they  are  as  genial  and 
pleasant  a  race  of  savages  as  could  well  be  met  with :  at  the  same  time^ 
I  have  no  doubt,  they  do  a  little  cannibalism  among  themselves.. 
They  took  pains  to  make  us  understand,  as  an  event  they  were 
proud  of,  that  they  had  eaten  the  former  owners  of  the  skulls 
(hung  up  in  their  villages)  and  human  bone  ornaments  which  they 
wore ;  but  the  skulls  are  few,  and  apparently  of  an  ancient  date. 
As  they  have  a  superabundance  of  food,  I  am  inclined  to  think  it  is 
only  on  very  rare  occasions  they  make  a  raid  or  do  any  fighting 
amongst  themselves.    I  never  saw  a  wounded  man  amongst  them. 

I  think  it  is  very  likely  that  the  inhabitants  of  the  large  out- 
lying islands  stand  very  much  in  relation  to  the  New  Ouinea  men 
as  the  Danes  and  Norsemen  of  old  did  to  the  ancient  Britons.  On 
one  occasion,  when  lying  in  Fortescue  Straits,  we  were  visited  by 
some  large  Island  canoes :  immediately  they  appeared  all  the  New 
Guinea  men  cleared  out,  and  were  seen  no  more  until  the  strangers 
had  left. 

We  could  not  trace  any  sign  of  religious  worship  amongst  any  of 
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these  copper-oolonred  races,  unless  stringing  up  thousands  of  coco- 
nuts on  poles  fixed  on  the  reefs  in  the  front  of  their  villages — in  fact 
eveiywhere — may  be  regarded  as  a  propitiatory  offering.  They 
never  move  ont  after  dark,  and  probably,  like  other  savages,  have  a 
belief  in,  and  dread  of,  devils  and  evil  spirits,  but  no  knowledge  of 
any  good  spirits. 


2.  Three  Visits  to  New  Guinea.    By  the  Rev.  W.  Wyatt  Gill,  b.a. 
First  Visit  to  Mauat. 

On  a  bright  morning,  the  27th  of  October,  1872, 1  first  saw  from 
onr  anchorage  at  Tanan,  the  low  south-western  coast  of  New 
Guinea,  like  a  dark  line  drawn  across  the  horizon.  The  vast 
unknown  land  was  but  four  miles  distant.  One  sympathized  with 
the  exultant  cry  of  the  immortal  Ten  Thousand  on  first  catching  a 
glimpse  of  the  Euxine,  0aXarra,  tfoXarra. 

About  the  same  distance  from  New  Guinea,  but  separated  from 
Tauan  by  a  narrow  strait  of  3^  miles,  lies  the  sister  island  of  Saibai, 
as  yet  immarked  on  charts.  The  chiefs  of  these  islands  are 
brothers.  The  inhabitants  speak  a  dialect,  and  practise  the 
customs  of  the  mainland,  and  maintain  a  friendly  intercourse  with 
the  people  of  Katau  and  Torotoram.  And  yet,  perversely  enough, 
the  portion  of  New  Guinea  in  sight  is  entirely  inaccessible  to 
strangers  —  the  tribe  occupying  it  being  in  constant' feud  with 
their  neighbours  on  the  mainland  and  on  the  adjacent  islands. 

Five  teachers  of  the  London  Missionary  Society  greeted  our 
arrival  at  Tauan.  Next  day  the  EeV.  A.  W.  Murray  and  I  sailed  in 
a  boat  to  Saibai,  which  is  a  low,  fruitful,  unhealthy  island.  The 
interior  is  a  vast  n^orass,  with  myriads  of  snipes,  curlews,  &c.,  &c. 
The  inhabitants  are  a  fine  Negrillo  race,  suspicious  of  strangers. 
The  women  here,  and  on  the  mainland,  are  excessively  timid ;  they 
are  slender  in  figure,  wear  a  meagre  grass  petticoat,  and  have  their 
heads  closely  shaved. 

On  Saibai  and  Tauan,  the  houses  of  chiefs  and  warriors  are 
ornamented  with  strings  of  skulls  of  New  Guinea  bushmen.  The 
owners  of  these  ghastly  trophies  were  very  unwilling  that  we 
should  touch  these  "  malakai,"  i.e.  ghosts.  In  the  village  stands  a 
lofty  coco-palm,  with  two  branches  growing  out  of  the  parent 
stem  at  the  same  point.  All  three  crowns  were  richly  laden  with 
fruit — a  botanical  fact  new  to  me.  Their  war-weapons  and  house- 
building are  of  a  superior  kind,  precisely  similar  to  what  we  after- 
wards saw  on  the  mainland  of  New  Guinea. 
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At  daylight  on  the  29tb  of  October,  we  steamed  for  Eatan,  a 
village  distant  some  20  miles  on  the  sonth-westem  coast  of  New 
Guinea.  As  we  passed  along,  the  eye  wearied  of  miles  of  stately, 
melancholy  mangroves,  very  unlike  the  scrab  bearing  that  name  I 
afterwards  saw  in  Queensland.  A  conical  hill,  some  miles  inland, 
alone  relieved  the  monotony  of  the  scene. 

The  navigation  of  this  unsurveyed  coast  is  most  critical.  At 
3  P.M.  we  touched  an  unknown  coral-reef,  without  however  receiving 
damage.  Next  day,  a  few  miles  farther  on,  we  discovered  at  low 
water  sunken  rocks  lying  in  the  direct  path  of  the  steamer. 

Our  proximity  to  Eatau  was  indicated  by  an  apparently  intermin- 
able forest  of  coco-nut  palms.  The  dwellings  oomposing  this 
village — ^the  first  we  had  seen  on  the  mainland  of  New  Guinea — 
are  but  few  in  number,  but  of  immense  length.  On  the  morning 
of  the  30th  we  pulled  ashore,  unarmed,  at  the  western  mouth  of 
Eatau  River.  Our  interpreters,  Mamut  and  Joe,  shouted  to  the 
chief  Maine,  and  thus  insured  us  a  good  reception.  We  were  at 
once  conducted  to  a  covered  place  in  the  centre  of  the  village. 
Unarmed  natives  crowded  about  us  with  smiling  faces.  The  formid- 
able Papuan  pipe,  sometimes  33  inches  in  length,  was  filled  with 
tobacco-smoke,  and  politely  passed  round  to  the  visitors,  who  how- 
ever declined  to  swallow  the  fragrant  vapour.  This  pipe  consists  of 
a  piece  of  bamboo  with  a  movable  bowl.  The  smoke  is  drawn  into' 
the  bamboo  by  applying  the  lips  to  the  open  end,  which  is  then 
closed  with  the  palm  of  the  hand.  The  bowl  is  now  removed, 
and  iriends  are  expected  to  inhale  the  fumes  through  the  small 
aperture. 

We  discovered  a  second  or  eastern  mouth  to  Eatau  Biver,  thus 
making  the  somewhat  elevated  ground  opposite  to  our  first  landing- 
place  a  picturesque  island. 

The  village  of  Torotoram  is  larger  than  Eatau.  To  reach  it 
we  had  to  wade  more  than  half  a  mile  over  a  bank  of  fine  black 
sand.  The  entire  population  had  fled  into  the  bush,  with  all  their 
valuables,  excepting  four  or  five  men,  who  stood  doubtfully  in  front 
of  a  house  watching  our  movements.  The  very  pigs  had  been 
taken  out  of  the  stys  and  carried  off.  But,  as  soon  as  it  became 
evident  to  the  scouts  that  our  intentions  were  pacific,  and  especially 
when  they  heard  the  voice  of  Maine  calling  to  them,  the  whole 
adult  male  population  came  out  of  their  hiding-places  and  gave  us 
an  unmistakable  welcome. 

Their  canoes  are  invariably  hollowed  out  of  a  single  tree,  and 
measure  45  feet  in  length.  Each  is  famished  with  a  double  out- 
rigger, and  three  mat-sails.    Mauat  natives  travel  in  entire  families^ 
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and  with  all  their  worldly  gear.  In  the  centre  of  the  canoe  is  a 
raised  platform,  on  which  they  carry  fire  for  the  purpose  of  cook- 
ing fish,  smoking,  and  for  warmth  at  nights.  In  little  square  com- 
parttnents  on  this  raised  platform  they  stow  their  property — fish- 
hooks, lines,  firewood,  women's  grass  girdles,  &c.,  <&c.  In  the  body 
of  the  canoe  are  lai^e  water-jugs  with  lids.  They  often  spend  two 
or  three  weeks  in  fishing  on  one  of  the  numerous  coral-reefs  near 
their  coast. 

They  call  us  "Malakai,"  i.e.  "ghosts"  or  "spirits."  God  is 
spoken  of  by  our  teachers  as  "  the  true  or  great  Malakai."  The 
heathen  of  this  part  of  New  Guinea,  and  of  the  Straits,  invari- 
ably associate  the  idea  of  whiteness  with  their  nation  of  a  spirit. 
Our  gifts  were  elliptically  designated)  "malakai/'  i.e.  ("belong- 
ing to)  glistening  spirits."  Very  similar  to  this  was  the  notion 
formed  by  the  natives  of  Mangaia,  in  1777,  of  Captain  Cook,  whom 
they  mistook  for  a  god.  The  skulls  ornamenting  the  houses  of 
warriors  on  Tauan  and  Saibai,  are,  as  already  remarked,  called 
"  malakai,"  i.e.  ("  belonging  to)  ghosts."  Such  was  their  delight  at 
seeing  the  whiteness  of  our  skins  that  they  would,  had  they  been 
permitted,  have  stripped  us  in  order  to  ascertain  whether  we  were 
really  white,  and  not,  as  some  imagined,  painted  like  dolls.  One 
actually  wetted  his  forefinger  and  vigorously  rubbed  my  arm  to  see 
'  if  the  white  would  come  off !  They  said  we  were  the  first  whites 
that  had  ever  landed  at  their  village. 

On  leaving,  all  the  men  (110)  followed  us;  some  carrying  food, 
others  helping  to  drag  our  boat  into  deep  water.  The  writer  had  a 
double  escort  of  athletic  natives,  anxious  to  put  their  heads  under 
his  ui&brella.  When  the  food  was  finally  deposited  in  the  boat,  and 
we  were  ready  to  start,  these  amusing  savages  simultaneously 
raised  the  right-hand  palm  open,  and  most  gracefully  bade  us,  "  I 
aua"="  Farewell." 

Not  a  woman,  or  child,  or  decrepit  man,  was  seen  by  us  all  that 
memorable  day.  Those  with  whom  we  had  such  agreeable  inter- 
course were  the  fighting-men  of  Torotoram. 

We  saw  Bristowe  Island  in  the  distance.  Several  villages  on 
the  mainland,  to  the  east  of  Torotoram,  were  pointed  out  to  us  by 
Maine.  This  part  of  New  Guinea,  from  the  western  limits  of  the 
Katau  district  (indicated  by  a  river  opposite  the  uninhabited  islet 
Eau)  to  Bristowe  Island,  is  called  MaucU  by  the  natives  them- 
selves, and  by  the  Torres  Strait  islanders. 

Opposite  to  Bristowe  Island  is  a  deep  navigable  river,  half  a  mile 
across,  supposed  to  be  a  branch  of  the  Fly.  Captain  Hastings  went 
up  5  or  6  miles  in  search  of  a  missing  boat.    He  found  no  village 
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whatever, — the  entire  country  being  a  swamp.  Yet  there  were 
evident  traces  of  inhabitants;  as  here  and  there  places  had  been 
cleared  for  canoes  to  rest  at  night,  and  baskets  were  still  hanging 
on  the  lopped  mangrove-trees.  The  river  was  swarming  with 
crocodiles. 

The  aborigines  of  this  part  of  New  Guinea  call  their  great  islafid 
Daudai.  Torres  Strait  islanders  corrupt  this  into  "Daudi,"  jnst 
as  they  corrupt  •'  Torotoram  "  into  **  Tureture."  Australia  is  known 
as;  "  Oreat  Daudai,"  New  Guinea  as  "  LtUh  Daudai."  Although 
we  spent  upwards  of  seven  weeks  in  New  Guinea  waters,  never 
once  did  we  hear  this  famous  island  called  "^  Papua." 

The  drums  of  the  Mauat  natives  are,  like  hour-glasses,  smaller  in 
the  middle  than  at  the  extremities.  One  end  is  invariably  covered 
with  iguana-8kin.  The  other  is  open,  but  carved  so  as  to  repre- 
sent a  crocodile's  mouth.  A  profusion  of  cassowary  feathers  usually 
adorns  this  remarkable  musical  instrument,  which  is  about  3  feet  in 
length.  When  struck  with  the  tips  of  the  fingers  the  sound  emitted 
is  very  agreeable.  But  the  songs  accompanying  the  music  are  harsh 
and  guttural. 

Cassowary  feathers  (of  which  there  seemed  to  be  plenty)  are 
also  employed  in  adorning  their  grand  canoes.  I  purchased  a  head- 
dress of  these  feathers  intended  for  dancing  occasions.  In  the 
centre  of  the  forehead  a  stuffed  bird  of  paradise  {Paradisea  apoda) 
was  inserted  as  a  pluma  Their  name  for  the  beautiful  bird  of 
paradise  is  '*  kakaiama." 

At  davni  of  Thursday,  October  31st,  we  parted  from  our  kind 
friends  on  board  the  steamer,  and  sailed  pleasantly  in  our  ovm  little 
boat  along  the  coast,  carefully  noting  the  various  indentations. 
Two  small  rivers  empty  themselves  into  the  Straits  opposite  to  two 
islets  not  marked  on  any  chart.  On  one  of  these  islets  once  stood 
a  populous  village ;  but  the  Saibai  warriors  almost  exterminatecL 
the  inhabitants,  driving  the  miserable  remnant  into  the  primeval 
forest  of  the  mainland.  The  smoke  of  their  distant  fires  was  dis- 
tinctly visible  in  the  clear  October  atmosphere;  but  prudence  for- 
bade our  landing.  Here  and  there  tall  mangroves  actually  grew 
out  of  the  open  sea — ^their  wonderful  roots  of  course  resting  in 
some  unknown  sandbank.  We  passed  several  stations  for  spearing 
dugong.    In  seven  hours  we  reached  Tauan,  a  distance  of  25  miles. 

We  asked  Sauai  one  day  where  the  spirits  of  the  dead  go.  Point- 
ing due  west,  he  promptly  replied,  "  They  all  go  to  Ztpo."  He 
told  us  that  **  Kipo  "  is  an  island  in  the  region  of  the  setting  sun, 
inhabited  by  disembodied  spirits.  One  would  imagine  it  to  be  a 
mythical  name  for  Hades,  in  accordance  vnth  the  almost  universal 
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l)elief  of  Polynesia,  that  the  spirit-traveller  follows  the  Iraek  of  tiie 
setting  sun,  and  descends  with  the  sun-god  Bs  into  the  invisible 
^subterranean  world. 

Second  Visit  to  Mauat. 

We  spent  a  week  on  Tanan,  awaiting  the  arrival  of  a  cntter 
•chartered  for  the  purpose  of  conveying  teachers  and  goods  to  Manat 
•tmd  to  various  islands  in  Torres. Straits. 

At  last  the  Vihing,  a  cutter  of  only  seven  tons,  arrived.  On  the 
7th  of  November  this  tiny  craft,  literally  packed  with  passengers, 
sailed  for  Mauat.  Besides  the  captain,  there  was  but  one  sailor, 
who  also  officiated  as  cook.  Tet,  with  the  help  of  our  interpreter 
Joe  and  the  teachers,  we  succeeded  in  beating  up  to  Eatau  the  samo 
•di^,  and  anchored  by  moonlight  in  Katau  Biver.  A  native  stood  on 
Tthe  brink  of  the  river  to  inquire  who  we  were. 

At  dawn  we  were  roused  by  a  chorus  of  strange  bird-music  from 
the  densely  wooded  islet  at  the  mouth  of  the  river.  Strange  palms, 
-of  immense  height,  looked  contemptuously  down  upon  our  diminu- 
tive vessel 

Mr.  Murray  and  I  at  once  went  ashore  to  see  Maine  and  the  peo- 
ple, who  were  on  the  ^i  vive.  All  seemed  delighted  at  the  arrival 
of  their  two  teachers.  A  house  was  at  once  allotted  for  their  re- 
sidence (but  we  advised  them  to  build  one  for  themselves  as  soon 
as  practicable).  In  a  short  time  their  goods  were  safely  stowed 
inside — the  teacheiis  themselves  keeping  watch.  The  wonder  of 
wonders  was  the  landing  of  the  teachers'  wjLves — the  first  stranger 
women  that  ever  landed  on  Mauat.  It  was  pleasing  to  note  their 
curious,  yet  perfectly  respectful  behaviour  towards  these  courageous 
women.  This  circumstance  entirely  diverted  attention  from  our- 
4selves,  and  afforded  us  an  opportunity  of  meeting  Maino  and  his 
brother  alone,  to  impress  upon  their  minds  the  duty  of  protecting 
the  teachers  left  in  their  charge.  "  But  what,  Maino,  if  the  wild 
bush-tribes  should  desire  to  molest  them?"  The  chief  smiled,  and 
signified  that  his  was  the  conquering  tribe,  asserting  that  his  mere 
name  was  a  terror  to  these  bushmen.  These  Mauat  men  are  a  fine  race, 
above  the  average  height,  but  black.  Their  hair  is  woolly ;  their 
heads  for  the  most  part  shaved.  Their  ears  were  universally  slit, 
and  elongated  by  means  of  weights,  but  with  a  regular  series  of 
holes,  in  each  of  which  was  inserted  a  short  piece  of  the  midrib  of 
the  coco-nut  leaf.  Their  bows,  upwards  of  6  feet  in  length,  are  the 
best  I  have  ever  seen.  They  are  made  of  male  bamboo,  highly 
polished ;  strips  of  which  are  used  as  string.  These  bows  carry  to 
-a  great  distance.     Their  arrows  are    of  reed,  of  which  those  in- 
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tended  for  killing  game  (4  feet  long)  are  pointed  with  hard  wood, 
and,  of  course,  are  not  poisoned ;  whilst  those  intended  for  war 
(5  feet  long)  are  pointed  with  human  bone,  barbed,  and  dipped  in 
deadly  poison. 

At  midday  we  reached  Torotoram ;  but  had  to  wade  ashore,  as  on 
the  previous  occasion.  Auta  told  us  that  from  the  day  succeeding 
our  departure  in  the  steamer  he  had  begun  to  expect  the  arrival  of 
the  promised  teachers.  He  vacated  his  own  house  for  their  accom- 
modation. We  therefore  landed  the  two  appointed  to  Torotoram  at 
once;  not,  however,  without  considerable  &tigue,  on  account  ef 
the  long  sandbank  in  front  of  the  village. 

During  this  visit  I  took  a  more  accurate  view  of  their  dwellings. 
Each  domicile  here,  as  at  Eatau,  is  of  great  length,  built  on  lofty 
piles,  and  provided  at  each  gable-end  with  a  vTide  verandah  and  a 
ladder.  To  peep  into  one  is  like  looking  through  a  railway  tunnel 
— flight  appearing  at  the  other  end  through  a  small  door.  The 
object  in  building  on  piles  is  for  security  against  crocodiles,  ser- 
pents, and  the  annual  inxmdations.  In  the  wet  season  the  natives 
are  compelled  to  go  to  their  plantations  on  the  higher  ground  in 
canoes. 

Their  houses  are  thatched  with  the  leaves  of  the  sago-palm.  We 
climbed  up  a  rough  ladder  in  the  largest  in  Torotoram.  The  front 
verandah  would  seat  a  dozen  adults.  The  flooring  throughout  was 
of  cabbage-palm.  From  the  verandah  a  door  opens  into  the  in- 
terior, on  both  sides  of  which  are  slight  partitions  of  bamboo,  large 
enough  to  admit  a  man  and  his  wife,  who  sleep  on  the  bare  boards. 
No  door  or  screen  exists.  A  rough  fireplace  of  clay  is  allotted  to 
every  pair  of  cribs,  for  warmth  and  to  drive  away  musquitoes. 
Close  to  each  berth  is  a  shelf  for  tinder  (bark  of  the  Melaleuca)  and 
firewood,  which  is  also  available  as  a  sleeping-place  for  a  young 
child.  For  the  elder  children  there  is  no  accommodation  in  the 
house.  To  the  best  of  our  judgment,  there  must  have  been  inside 
this  building  accommodation  for  from  sixty  to  eighty  couples.  The 
chiefs  have  houses  of  their  own.  In  each  Mauat  village  there  are 
two  large  houses — one  for  boys,  the  other  for  girls.  Elderly  cus- 
todians are  duly  appointed  to  keep  the  inmates  in  order.  This 
custom  obtains  on  Saibai  and  Bampton  Island  (B&rama),' proving 
those  islanders  to  be  colonies  from  '^  Little  Daud^i.** 

One  of  our  party  walked  into  the  bush  at  Katau  for  2  miles, 
among  luxuriant  plantations  of  bananas  and  tare.  The  country  was 
almost  a  dead  level ;  the  soil  of  the  richest  description.  It  had 
been  planned  that  we  should  penetrate  into  the  interior  at  Toro- 
toram to  seek  for  a  healthier  location  for  our  teachers.    To  our  great 
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chagrin,  tlie  natives  of  this  vilkige  would  on  no  account  allow  us  to 
leave  ihe  coast.  Yet  Auta  had  formally  given  permission.  We 
endeavoured  to  buy  over  those  who  resolutely  stood  in  our  path ; 
but  to  no  purpose.  They  accepted  our  gifts,  but  still  opposed  our 
farther  progress,  shouting,  "  Your  feet  will  be  bitten  by  serpents ! " 
This  was  merely  intended  to  deter  us  from  pursuing  the  bush-path. 
We  might  roam  along  the  intolerably  hot,  sandy  beach  as  much  as 
we  liked.  We  afterwards  learned  that  the  women  and  children, 
with  their  treasures,  were  hidden  in  the  very  locality  through 
which  we  had  purposed  to  travel.  In  fact,  only  the  fighting-men 
were  seen  by  us  at  Katau  and  Torotoram  on  this,  as  on  our  previous 
visit  to  Mauat.  The  population  of  Eatau  may  be  estimated  at  400 ; 
that  of  Torotoram  at  500. 

Some  miles  to  the  west  of  Mauat  lies  Baigo  or  Talbot  Island. 
There  is  a  considerable  population  at  Baigo,  all  friendly  to  the 
teachers,  who  paid  them  a  visit  in  a  canoe  firom  Tauan  a  few  weeks 
before  our  arrival  in  the  Straits.  Several  spears  were  hurled  at  the 
canoe  at  first,  under  the  erroneous  impression  that  it  was  a  descent 
of  their  enemies.  Kereseano  and  his  companion  were  afterwards 
loaded  with  kind  presents  of  food.  The  inhabitants  of  the  main- 
land near  Baigo  are  numerous,  but  by  no  means  to  be  trusted.  The 
drums  of  this  district  differ  in  form  from  those  of  Mauat. 

Thied  Visit  to  New  Guinea. — Eedscar  Bay. 

On  Tuesday,  November  19th,  1872,  we  hove  anchor  at  Mer 
^Murray  Island)  for  the  eastern  peninsula  of  New  Guinea.  We 
«oon  afterwards  passed  through  Flinders  Passage  into  the  open 
Gulf  of  Papua,  thus  leaving  awhile  the  most  extensive  coral-reef  in 
the  world,  inside  of  which  we  had  been  sailing  for  two  months. 

On  the  21st  we  sighted  the  lofty  mountain  range  which  forms 
the  backbone  of  the  peninsula — which  in  this  respect  strikingly 
dififers  from  the  low  south-western  coast  We  passed  a  great 
number  of  palms. drifting  with  the  current,  the- stems  and  fronds 
literally  covered  with  sea-birds.  We  were  much  pleased  with  the 
park-like  appearance  of  Yule  Island — clear,  {grassy  spots  alterna- 
ting with  picturesque  clumps  of  trees.  The  island  is  4  miles  in 
length,  and  of  considerable  height. 

We  coasted  along  the  mainland  all  that  afternoon  and  night ;  and 
early  on  the  following  morning  anchored  in  Bedscar  Bay,  close  to 
the  islet  of  Varivara  (the  **  Parivara  "  of  the  charts).  A  fishing- 
-canoe,  with  five  men,  came  alongside.  With  difficulty  we  induced 
some  of  them  to  come  aboard.    The  canoe  was  fiu:  inferior  to  those 
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of  Manat.  On  a  raised  platform  they  had  large  jars  of  drinkmg- 
water,  a  bmidle  of  arrows,  and  a  fire  to  cook  any  fish  they  might 
catoh.  A  few  presents  delighted  them.  Lowering  the  "  Woolahra"* 
mission-boat,  we  followed  the  canoe  up  the  "  Booria,"  a  salt-water 
creek.  A  canoe  full  of  natives  happened  to  meet  us.  All  but  one 
old  man  instantly  rushed  ashore,  and  hid  in  the  bushes.  For- 
tunately we  had  one  of  our  original  visitors  with  us  in  our  boat ; 
so  that  on  nearing  the  little  hamlet  of  Kido — ^with  about  fifty  in- 
habitants— ^the  natives,  though  evidently  trembling,  did  not  attempt 
to  run  away  from  us.  We  found  them  busy  preparing  their  break- 
fast. Some  of  the  women  were  tending  earthenware  pots  simmer- 
ing over  a  slow  fire ;  whilst  others  were  scraping  long  mangrove 
fruits  ere  throwing  them  in.  Another  was  nursing  her  naked  babe» 
the  remarkable  appearance  of  whose  skin  surprised  us.  The 
mystery  was  soon  afterwards  solved  by  seeing  a  woman  come  in 
from  the  bush  with  her  sleeping  infant  in  a  fine  fishing-net  sus- 
pended from  her  forehead-^ the  child's  face  touching  her  right  side, 
its  toes  her  leftf  We  laughed  heartily  at  this  ingenious  con- 
trivance. Another  female  reclined  on  the  floor,  and  with  her  right 
foot  rocked  to  sleep  a  nude  boy  of  two  or  three  summers,  who  lay 
coiled  up  in  a  coarse,  long  net,  suspended  from  the  opposite  rafters 
of  their  miserable  dwelling.  After  distributing  a  few  gifts,  we 
walked  nearly  ^  mile  into  the  bush  over  a  level,  fertile  soil.  The 
few  natives  we  saw  were  unarmed,  and  ran  away  at  the  sight  of 
strangers. 

On  leaving  Eido  we  wished  to  purchase  a  specimen  of  their 
pottery.  Mr.  Murray  cut  oflf  a  couple  of  red  handkerchiefs  for 
the  purpose;  but  the  sight  of  that  gay  colour  drove  them,  like 
cattle,  out  of  their  senses.  A  generd  scrimmage  began,  the  fair 
sex  being  the  ringleaders,  to  get  possession  of  these  wonderful 
articles.  By  dint  of  firmness  and  good  temper  we  pacified  them  by 
dividing  the  whole  piece  amongst  the  villagers.  The  Kido  ladies 
gladly  accepted  the  handkerchiefs,  but  declined  to  part  with  any- 
thing in  return.  It  was  evident,  however,  that  we  had  won  their 
good  opinion,  for  they  gave  us  a  very  hearty  &rewell  in  their  own 
language. 

We  spent  a  couple  of  hours  in  investigating  another  salt-water 
creek,  the  •*  Nonoo  Eiver  "  of  the  charts.  We  fell  in  with  a  single^ 
family,  fishing  just  inside  Bedscar  Head.  The  man  gave  us  to 
understand  that  they  came  from  a  village  outside  the  bay,  some 
distance  to  the  south-east. 

We  now  returned  on  board  hungry  and  much  discouraged,  for 
we  had  been  pulling  about  in  the  bay  (which  is  22  miles  across)  for 
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hours  under  a  tropical  sun  ivith  do  better  result  than  the  discovery 
of  a  miserable  hamlet,  built  in  a  mangrove  swamp,  where  our  teachers 
could  not  possibly  live.  Our  real  difficulty  lay  in  the  fact  that  we 
had  no  interpreter  to  elicit  from  the  natives  the  information  we 
required.  Some  Eido  men  had  fortunately  preceded  us  on  b6ard ; 
from  them  the  name  Manumanu  was  repeatedly  heard :  but  as  they 
invariably  pointed  to  the  head  of  the  bay,  we  concluded  that  it  must 
be  a  long  way  off.  We  resolved  to  devote  the  following  day  to  a 
search  for  this  unknown  village.  Two  extraordinary  canoes,  crowded 
with  natives,  bore  down  upon  Varivara  in  the  afternoon.  Their 
appearance,  in  the  distance,  reminded  us  of  paddle-steamers.  They 
eventually  anchored  under  Yarivara,  but  took  no  notice  of  us.  In 
all  probability  they  were  on  a  trading  or  fishing  excursion  to  the 
Fishermen  Islands.  Several  other  great  canoes  came  across  the  bay 
in  the  course  of  the  evening,  and,  like  the  two  former,  took  shelter 
under  the  islet.  Bright  fires  were  kept  burning  on  their  decks  all 
night.  At  3  a.m.,  the  wind  being  favourable,  they  started  afresh 
on  their  voyage — fires  burning,  drums  beating,  and  weird  figures 
dancing ;  but,  unluckily,  the  wind  fell  light,  and  after  the  lapse  of 
several  hours  they  could  easily  have  been  overtaken  by  our  boat. 
It  was  not  until  sunset  that  we  lost  sight  of  these  unwieldly  crafts, 
that  at  first  had  filled  us  with  admiration. 

Late  in  the  day  the  Eido  men  were  taken  ashore.  Amongst  them 
was  an  old  man  who  had  received  a  complete  suit  of  clothes.  On 
landing  he  took  up  his  little  boy,  who,  not  recognising  the  sire  in 
his  new  rig,  cried  bitterly.  It  was  not  until  the  old  fellow  set  down 
the  child  and  laughed  heartily  that  the  boy  discovered  his  mistake 
and  dried  up  his  tears.  Kext  day  we  pulled  ashore  in  search  of 
Manumanu.  We  walked  a  considerable  distance  along  the  shore  of 
this  immense  bay,  crossing  a  salt-water  creek  designated  '*  Manao 
Biver"  in  the  charts.  We  were  encouraged  by  meeting  two  or 
three  natives,  to  whom  we  had  previously  given  little  presents. 
These  introduced  us  to  their  companions,  and  smilingly  led  the  way 
to  the  village  we  were  in  quest  of.  The  first  sure  indication  of  our 
api^oach  was  a  large  enclosure  of  bananas.  We  now  saw  the  mouth 
of  Manumanu  Eiver,  erroneously  called  the  "  Towtou  **  in  the  Ad- 
miralty chart.  The  unnamed  river  to  the  north  in  the  chart  is  the 
true  "  Towtou,"  or,  to  spell  it  more  correctly,  the  "  TotUu." 

Manumanu  Biver  is  over  a  mile  across  at  its  mouth  in  November, 
which  is  the  driest  month  of  the  year.  A  noble  grove  of  coco-nut 
trees  lined  the  opposite  side  of  the  river.  A  sharp  bend  brought  us 
into  a  well-built  village,  consisting  of  a  single  long  street.  Delighted 
at  the  never-to-be-forgotten  sight,  we  literally  ran  for  joy  into  the 
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evidently  populous  settlement  Two  ehiefe,  "  Koko "  and  **  Aua," 
met  us  and  led  us  to  a  sort  of  council-house  at  the  near  end  of  the 
village  facing  the  long  street.  We  rested  ourselves  on  the  verandah, 
the  interior  of  the  house  being  filled  with  the  notables  of  Manumanu, 
whilst  the  space  in  front  was  crowded  with  men,  women,  and 
children.  The  people  seemed  perfectJj  harmless,  and  were  im- 
mensely pleased  with  their  visitors. 

We  estimated  the  population  of  Manumanu  at  900  or  1000.  The 
village  consists  of  ninety-four  houses,  all  built  on  high  stakes  (higher 
than  is  usual  at  Eatau  and  Torotoram).  The  houses  are  for  the 
most  part  two-storied,  whereas  those  at  Mauat  invariably  consist  of 
but  a  single  storey.  Everything  was  scrupulously  clean.  Swords 
of  the  saw-fish  (^Prktis  arUiquorum)  were  in  several  instances  sus- 
pended in  front  of  their  houses  as  ornaments. 

Our  first  impression  of  the  Eedscar  Bay  women  was  that  they 
wore  some  tasteful  close-fitting  lace-like  garment ;  but  it  proved  to 
be  merely  the  exquisitely  beautiful  tattooing  with  which  they  are 
covered.  The  men  are  but  slightly  tattooed  on  their  faces  and 
necks — exactly  reversing  what  we  had  seen  in  Polynesia.  The 
girdle  of  the  men  is  made  of  the  paper-mulberry,  but  is  a  mere- 
pretence  CU3  a  covering. 

Especially  were  the  women  of  Manumanu  interested  in  the 
"  Haine "  (the  captain's  wife),  who  accompanied  her  husband  on 
shore.  Their  evident  fear  at  the  first  approach  of  our  party  now 
disappeared.  We  were  permitted  to  wander  about  the  village,  to 
enter  their  dwellings,  and  to  touch  anything  we  pleased.  A  variety 
of  little  presents  were  made  to  conciliate  them.  Mrs.  W.'s  dress 
was  carefully  examined.  Some  of  the  Manumanu  ''ladies'*  tried 
hard  to  obtain  part  of  it.  One  woman  pertinaciously  insisted  upon 
her  exchanging  her  wedding-ring  for  a  common  mussel-shell ! 

The  universal  occupation  of  the  women  of  this  village  is  the  manu- 
facture of  red  pottery.  With  great  interest  we  watched  the  entire 
process,  from  the  mixing  of  two  kinds  of  clay  to  the  slow  baking  of 
the  ware,  which  had  been  for  some  days  hardening  in  the  sun. 

The  complexion  of  these  people  is  nearly  the  same  as  that  of  the 
Samoans  and  Earotongans.  In  stature  and  physical  strength  they 
are  far  inferior.  In  general  the  Manumanu  natives  are  under  the 
average  height:  some  would  be  accounted  dwarfs.  Their  features 
are  good,  and  the  expression  agreeable.  The  men  dress  their  hair 
in  a  peculiar  fashion — tied  up  so  as  to  form  a  mop  or  chignon.  Over 
the  forehead  is  worn  a  head-dress  of  large  red  cockatoo  feathers, 
contrasting  with  another  of  short  white  cockatoo  feathers  close  to 
the  former,    A  white  cowry  shell  is  often  worn  on  the  forehead. 
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Long  nasal  ornaments  are  inserted  in  the  septnm,  wliioh  is  invariably 
pierced  (in  males)  for  the  purpose.  One  foppish  yonng  inan  gloried 
in  a  nose-jewel  curving  outwardly,  rendering  the  operation  of 
kissing  highly  dangerous  I  The  sailors  nicknamed  tiiese  nasal- 
ornaments  "  sprit-sail  yards." 

We  saw  no  iron  instruments  in  the  hands  of  these  natives :  they 
did  not  even  seem  acquainted  with  the  use  of  iron.  A  stone  adze 
(of  jade)  was  obtained  in  exchange  £)r  some  red  doth.  But  when 
Joe  tried  to  purchase  a  similar  one  for  himself  vrith  some  pieces  of 
stout  hoop-iron,  the  owner  bluntly  told  him  that  the  iron  was  use- 
less, whilst  their  axes  were  very  good.  And  really  these  adzes  must 
be  pretty  serviceable,  for  on  the  verandah  of  one  house  we  saw  a 
long  plajik  88  inches  in  width!  Several  were  24  inches  broad. 
lliese  planks  were  beautifully  smooth.  What  labour  must  have 
been  expended  in  dubbing  them  out  I  The  adzes  were  listened  to 
the  handles  with  strips  of  rattan,  and  not,  as  in  Eastern  Polynesia, 
with  sinnet  Neither  the  Mauat  nor  these  Manumanu  natives  seem 
acquainted  vdth  the  manufacture  of  that  valuable  article. 

Suspended  from  the  neck  of  males  and  females  were  small  but 
beautifuUy-netted  baskets,  as  a  repository  for  valuables,  not  unlike 
the  reticule  of  a  European  lady.  This  is  sometimes  worn  in  front, 
sometimes  behind. 

We  came  upon  a  matron  preparing  the  household  repast.  She 
seemed  in  no  degree  disturbed  by  our  curiosity,  nor  did  she  invite 
us  to  partake  of  her  hospitality.  The  viands  turned  out  of  the  great 
earthenware  pots  consisted  of  cooked  yams  and  half  a  good- 
sized  pig.  An  immense  lizard,  measuring  upwards  of  four  feet,  was 
roasting  on  the  live  coals.  It  was  cooked  entire—Kdaws,  tail,  and 
entrails  I  In  every  dwelling  we  found  something  stewing  over  a 
fire ;  but  after  the  sight  of  the  green  lizard,  although  very  hungry, 
nothing  would  have  induced  us  to  taste  the  contents. 

Numbers  of  women  and  girls  were  filling  their  jars  with  water 
to  drink,  close  to  the  village,  thus  proving  the  river  to  be  fresh  half 
a  mile  from  its  mouth.  Some  graoef  uUy  poised  these  jars  on  the 
head,  whilst  others  carried  them  on  the  hip.  Nearly  a  soore  of 
canoes  were  moored  to  the  shore.  The  natives  told  us  that  we  were 
the  first  white  folks  that  had  ever  entered  their  village,  and  that 
our  boat  was  the  first  that  ever  entered  Manumanu  Biver. 

At  the  farther  extremity  of  the  village  the  scene  was  enchanting. 
An  island  covered  with  timber  divides  the  river  into  two  principal 
branches.  In  the  distance  were  magnificent  ranges  of  cloud-capped 
mountains.  From  where  we  stood  to  the  farthest  shore  was  more 
than  three  miles,  and  this  at  the  end  of  the  diy  season.    What,  then, 
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must  be  the  voltime  of  water  poured  down  from]  the  interminable- 
valleys  of  the  interior  during  the  rainy  season  I 

On  leaving,  a  great  crowd  of  men,  women,  and  children  followed 
US  to  the  boat.  The  little  boys  waded  up  to  their  armpits  for  a  final 
shake  of  the  hands  vnth  the  wonderful  "  haine,"  t.  e.  lady.  Most  of 
them  presented  her  with  wooden  dolls  of  their  own  rude  manu- 
facture. 

A  sandbank,  with  two  &thom8  of  water  on  it,  lies  near  thd 
entrance  to  Manumanu  Eiver.  A  rush  of  discoloured  v^ter,  near 
the  northern  shore  of  Bedscar  Bay,  indicates  the  true  entrance 
to  the  river.  Beyond  doubt,  a  vessel  of  light  draught  might  go- 
up  to  the  village  of  Manumanu. 

On  Tuesday,  November  26th,  Captain  W.  and  myself  set  off 
4o  explore  Manumanu  Eiver.  We  started  at  6  a.m.,  but  did  not 
reach  the  village  till  8,  the  tide  being  against  us.  The  teachers- 
assured  us  that  they  had  spent  a  comfortable  night,  undisturbed  by 
natives,  but  that  food  was  scarce.  How  different  from  the  Mauat 
coast,  where  they  loaded  us  with  presents  of  food !  A  native  begged 
of  the  writer  a  fragment  of  a  coco-nut  he  had  been  eating. 

Our  object  in  calling  at  Manumanu  was  to  obtain  a  pilot.  An 
old  man,  vnth  whom  we  had  become  very  friendly,  agreed  to  accom- 
pany us  up  the  river.  Our  intention  was  to  explore  the  principal 
channel,  called  by  our  guide  the  Yeuru,  but  the  old  fellow  earnestly 
dissuaded  us  from  our  purpose  on  account  of  some  mysterious  danger. 
Besides,  he  assured  us  that  it  would  prove  to  be  only  an  arm  of  the 
sea.  To  our  subsequent  regret  we  took  our  pilot's  advice  and  pulled 
up  the  Wanaba,  or  eastern  tributary,  under  the  erroneous  impression 
that  the  Veuru  and  the  Wanaba  would  unite  to  form  one  noble  river 
at  the  other  side  of  the  island.  Ere  this,  decision  was  arrived  at,  we- 
had  passed  the  Abesi  on  the  left  and  the  Mapu  on  the  right. 

As  soon  as  Captain  W.  had  finished  carving  the  name  (Lcdid) 
of  the  yacht  on  a  tree,  we  again  started  on  our  way,  this  time 
sailing  pleasantly  with  a  fair  vrind.  The  heat  of  the  two  preceding 
hours  vTas  sultry  in  the  extreme,  reminding  me  of  days  spent  in  the 
Gilbert  Group  just  under  the  equator. 

Flocks  of  wild  ducks  wonderingly  gazed  at  us  from  long  mud 
flats  as  we  glided  pleasantly  along  the  Wanaba.  Two  islets,  well- 
wooded,  narrowed  the  course  of  the  river.  Farther  on,  the  Mareva, 
a  considerable  stream,  branched  out  in  a  southerly  direction.  The 
river  now  became  much  narrower,  and  was  called  by  our  good- 
natured  pilot  the  Taribadi.  For  a  long  while  after  leaving  the 
peaceful  village  where  our  teachers  had  found  a  home,  we  saw 
nothing  but  the  everlasting  mangrove.    At  length  the  southern 
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bank  became  comparatiyely  open.  It  seemed  to  be  lined  with  a 
dense  grove  of  yonng  coco-nut  trees ;  but,  on  a  closer  approach, 
our  wished-for  coco-nut  trees  proved  to  be  a  gigantic  species  of 
palm,  common  throughout  the  Indian  archipelago,  but  new  to  me. 
The  fronds  were  nearly  thirty  feet  in  length,  i.e.  twice  the  length 
of  a  coco-nut  frond ;  the  fruit  (I  secured  a  specimen,  weighing 
sixty  pounds)  closely  resembled  the  fruit  of  the  pandanus,  only 
eight  times  larger.  The  flower,  also,  was  gigantic.  The  leaver 
are  identical  with  the  well-known  fironcis  of  the  coco-nut — the 
midrib  perfectly  similar.  Yet  the  Nipa  fniiicans  never  attains  to 
any  considerable  height :  it  grows  only  in  wet  localities.  I  had 
previously  picked  up  a  quantity  of  seeds  at  the  mouth  of  Katau 
Eiver,  without  seeing  the  tree  that  produced  them.  The  long^ 
leaves  of  this  pahn,  carefully  split  into  fine  shreds,  furnish  the 
grass-like  petticoat  of  the  women  of  Manumanu.  The  oily  kernel, 
of  the  size  of  a  filbert,  is  eaten  in  times  of  scarcity. 

The  river  now  changed  its  direction  from  north  to  east,  so  that 
we  felt  certain  that  we  had  lost  all  chance  of  reaching  the  foot  of 
the  near  mountain  range  in  sight  from  the  village  of  Manumanu, 
and  which  had  first  suggested  the  excursion.  The  river  evidently 
trended  towards  the  "  Owen  Stanley,"  being  probably  pne  of  the 
many  streams  derived  from  its  base.  We  had  not  suflcient  time  to- 
explore  this  river  to  its  source.  Onr  object  was  simply  to  seek  out  the 
natives,  and,  if  possible,  to  discover  a  healthier  site  for  a  mission 
station.  Although  the  banks  of  the  river  gradually  rose,  the 
country  was  evidently  inundated  in  the  wet  season:  hence  the  ' 
absence  of  population.  In  our  mortification  we  at  first  resolved  to 
return,  as  it  would  be  a  long  and  weary  pull  against  the  tide  into 
the  middle  of  Eedscar  Bay.  Curiosity,  however,  induced  us  to  go 
on  a  little  further  ere  we  returned,  and  well  were  we  rewarded, 
for  now  the  scenery  became  exquisitely  beautifiiL  A  great  variety 
of  trees  grew,  not  too  thickly,  on  either  bank.  Yines  and  creepers 
•innumerable  hung  in  graceful  drapery  from  the  loftiest  branches. 
Overtopping  all  were  what  we  at  first  mistook  for  ancient  coco-nut 
trees — sure  sign  of  human  vicinage — ^upwards  of  80  feet  high :  one 
had  fallen  across  the  river,  ready  to  be  borne  into  the  ocean  by  the 
next  freshet.  Again  we  were  doomed  to  disappointment,  for  it 
proved  to  be  the  Kentia  procera,  with  its  great  clusters  of  berries  for 
fruit,  found  in  New  Britain  and  other  islands  in  the  Indian  Archi- 
pelago. On  the  opposite  bank  grew  a  strai%e-looking  dwarfish 
palm,  bearing  fruit  Fan-palms  raised  their  graceful  heads  here 
and  there.  A  large  vulture,  with  a  white  neck  and  a  veiy  dis- 
agreeable loud  croak,  soared  high  overhead.    Hawks  were  in  hot 
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pnrsuit  of  smaller  birds  that  sought  safety  in  the  recesses  of  the 
forest.  A  tiny  bird,  at  first  mistaken  for  a  large  butterfly  or  moth, 
amused  us  by  darting  in  and  out  of  the  long  grass  overhanging  the 
river  in  search  of  inseots.  The  hoarse  voice  of  the  cassowary  was 
heard  in  the  distance ;  and  the  cry  of  the  cuckoo  reminded  us  of 
^ome. 

At  2^  P.M.  we  camped  on  a  high  grassy  bank  hedged  in  by  tall 
delicate  tree-ferns,  a  leaf  of  which  was  as  long  as  our  boat.  We 
were  7  miles  from  the  river's  mouth.  The  Taribadi  was  here 
40  yards  across,  and  8  feet  deep.  Our  camping-ground  was  very 
moist,  apparently  having  but  recently  emerged  from  the  great 
annual  flooding.  For  some  time  our  guide  could  not  be  induced  to 
leave  the  boat,  through  fear  of  the  "bulom,"  i.e.  crocodile.  We 
asked  him  the  length  of  this  dreaded  foe :  his  mesisurement  pix)ved 
to  be  30  feet.  When  at  length  the  old  guide  saw  us  eating,  hunger 
overcame  fear,  and  he  sat  down  with  us  to  luncheon. 

Our  way  home  was  pleasant,  as  we  were  in  a  great  degree  shaded 
^rom  the  rays  of  the  hot  afternoon's  sun  by  the  dense  forest  We 
landed  at  Manumanu  to  say  good-bye  to  the  teachers.  A  number 
of  stranger  natives  were  pointed  out  to  us:  they  had  that  day 
arrived  in  canoes  from  seven  villages  on  the  opposite  side  of  the 
bay.  All  these  villages  are  anxious  to  have  teachers.  Thus  the 
-object  for  which  I  had  left  the  yacht  early  in  the  day  was  provi- 
dentially realised  after  all.  Excluding  Eido,  as  being  too  in- 
4Bignificant,  there  are  now  in  Eedscar  Bay  alone  no  fewer  than 
•eight  villages,  with  a  probable  population  of  some  four  or  five 
thousand,  open  to  the  labours  of  the  Christian  evangelist. 

An  hour  after  sunset,  guided  by  a  lamp  at  the  masthead,  we  got 
on  board,  and  found  that  our  friends  had  been  anxious  on  our 
•account.  Another,  and,  to  confess  the  truth,  a  tearful  farewell  in 
parting  from  the  teachers  who  came  to  take  back  the  boat,  and  we 
were  ready  to  start  at  dawn  for  Bampton  Island,  near  the  entrance 
to  the  Fly  Eiver,  on  our  return  voyage.  We  had  succeeded  in 
landing  teachers  on  the  south-west  and  on  the  south-east  coasts  of 
New  Guinea  proper,  at  points  somewhat  more  than  260  miles 
apart,  and  had  met  with  only  kind  treatment  from  the  natives. 

It  was  nearly  noon  ere  the  wind  fiivoured  us  on  Wednesday, 
November  27th,  1872.  As  usual,  we  rose  before  the  sun — ^this  time 
in  the  hope  of  obtaining  a  farewell  glimpse  of  the  magnificent 
mountain  range  whicl»forms  the  back-bone  of  the  eastern  peninsula. 
'Two  lower  ranges  intervene  between  it  and  the  sea-coast.  Mount 
Owen  Stanley  stood  out  in  all  its  glory,  13,205  feet  above  the  level 
of  the  sea — the  impression  upon  the  imagination  being  deepened 
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by  the  exoessiveily  low  coast-line.  But  a  little  to  the  e.n.e.  rises  ^ 
still Joftier  mountain,  the  highest  peak  in  a  range  at  the  back  of  the 
Owen  Stanley.  This  magnificent  mountain  is  some  thousands  of 
feet  higher  than  Owen  Stanley:  but  one  cannot  speak  certainly 
as  to  its  height,  as  a  cloucT  invariably  rested  on  its  siunmit.  ;  At  our 
first  anchorage,  our  position  was  highly  fSavourable  for  viewing  it ;. 
but  unfortunately,  by  moving  into  the  middle  of  the  bay,  the  yacht 
came  in  line  with  Owen  Stanley.  It  is  due  to  Captain  Websdale  to 
say  that  he  first  drew  our  attention  to  this  majestic  mountain; 
and  thenceforward  we  daily  looked  for  the  occasional  pleasure  of 
admiring  its  solitary  grandeur.  It  was  not  until  the  day  of  leaving 
that  it  occurred  to  any  of  us  to  sketch  its  form ;  but  it  was  obscured 
in  cloud.  Mount  Owen  Stanley  was  distinctly  visible;  but  its 
loftier  companion  behind  was  hidden  in  haze. 

The  eastern  and  western  coasts  of  New  Guinea  are  inhabited  by 
races  which  differ  in  colour,  language,  the  partial  use  of  clothing, 
the  chewing  of  the  betel-nut,  and  in  the  treatment  of  their  women. 
The  women  of  Eedscar  Bay  are  by  no  means  a  down-trodden 
race. 

We  were  interested  in  tracing  a  likeness  between  the  ^dialect 
used  by  the  Manumanu  natives  and  the  Barotongan  language.  In 
the  Hebrew,  consonants  are  the  essential  part  of  the  word ;  in  the 
middle  and  eastern  Polynesian  dialects  the  consonants  are  constantly 
changing,  the  vowels  being  the  essential  part  of  these  (if  one  may  so> 
express  it)  inverkhrate  languages : — 


MftomiMiiii. 

Barotongan. 

A  few  other  words  radicaUy  different 

Haine 

Vftino 

Woman,  wife. 

Aniani 

Food. 

Wanna 

£nua 

Land. 

Tapu 

Clothing 

Hai 

Al 

Fire. 

Manta 

Sleep. 
Fresh  water. 

Mata 

Mata 

Eye. 

£ 

E 

E 

Y^. 

Eve 

Salt  water. 

Jo 

lo 

Yes. 

Bnlom 

Alligator. 

Ane 

Ane 

Alas! 

Veti 

No. 

Utn 

Ngutn 

Lip. 

Maino 

Good. 

Tp>^nift. 

Rimarima 

Hand. 

Ote 

Go. 

Taia 

Taringa 

Ear. 

Neki 

Forsake. 

Ada 

Tangrfta 

Man. 

Oroko 

Oromai 

Come. 

Uzama 

Kin  orana 

Salutation. 

Where  do  the  Papuan  and  Malayan  raoes  meet  on  New  Guinea  ? 
We  know  that  all  the  coast  natives  ioest  of  the  Fly  Kiver  are  black, 
and  that  the  Bedscar  natives  are  a  light  copper-coloured  race.  The 
point  of  contact,  then,  must  be  somewhere  between  the  Fly  River 
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and  Hedsoar  Baj.*  We  saw  one  black  man  at  Mannmann — a  viaitor 
from  a  Tillage  lying  to  the  west — strangely  contrasting  with  the 
crowd  aronnd  him. 

We  saw  no  gold  whatever  in  New  Guinea ;  and  feel  inclined  to 
disbelieve  the  stories  about  specks  of  the  precious  metal  being  seen 
in  specimens  of  native  pottery.  A  story  of  this  kind,  invented  by 
fiailors  on  board  the  Surprise  a  few  months  since,  originated  the 
disastrous  Maria  expedition.  In  the  numerous  specimens  of  New 
Guinea  pottery  we  have  examined,  there  were  no  indications 
whatever  of  gold.  I  filled  a  bottle  with  the  sand  used  by  the 
women  in  making  earthenware.  It  was  heavy  and  glittering ;  but 
has  been  pronounced  by  assayers  of  gold  to  be  entirely  destitute  of 
minerals,  being  composed  merely  of  pulverized  shells.  Nevertheless, 
I  fully  believe  New  Guinea  to  be  rich  in  minerals,  because  it  is  in 
reality  a  mere  extension  of  Australia.  Little  Daudai  is  separated 
from  Great  Daudai  only  by  a  shallow  strait,  which  is  continually 
traversed  by  canoes.f 

Emboldened  by  our  success,  a  small  party  sailed  up  to  the 
village  of  Manumanu  some  weeks  after  |our  visit.  They  spent  a 
week  in  exploring  that  neighbourhood :  the  result  being  the  certainty 
that  the  arm  we  went  up  is  the  true  river  of  Manumanu,  the 
Veuru  being  only  an  arm  of  the  sea.  They  penetrated  about  a 
mile  farther  up  the  true  river  than  we  did,  and  saw  in  the  distance 
a  village ;  but  were  afraid  to  hold  intercourse  with  the  inhabitants. 
Their  hopes  of  finding  gold  were  entirely  disappointed.  They 
suflFered  greatly  from  intermittent  fever,  and  were  glad  to  get  back 
to  Somerset  alive. 

In  regard  to  Bampton  Island,  the  sad  intelligence  has  just 
reached  us  that,  despite  their  protestations  of  friendship,  they 
murdered  the  entire  missionary  party  shortly  after  our  departure, 
and  doubtless  ate  them.  How  little  did  we  anticipate  so  melancholy 
a  termination  of  our  voyage  I 

Mr.  Mabkham  prefaced  the  reading  of  the  paper  with  the  following  remarks. 
The  enormous  island  of  New  Guinea,  which  was  nearly  1200  miles  long,  had 
remained  an  almost  terra  incognita  since  its  discovery  about  300  years  ago. 
All  that  has  been  known  was  derived  fipom  the  running  surveys  of  D*Entre- 

♦  A  recent  letter  from  the  Rev.  A.  W.  Murray  states  that  the  dividing  line  on 
the  south  between  the  two  races  is  the  Manumanu  River— all  villages  to  the  west 
being  Negrillo,  and  all  villages  to  the  east  being  Malay.  This  interesting  fact 
satielactorily  explains  the  repugnance  of  our  guide  to  permit  us  to  visit  the 
country  west  of  Manumanu  River. 

t  The  dingo  of  Australia  is  doubtless  derived  from  New  Guinea,  being  found 
in  all  the  intervening  islands.  In  some  of  them  (Mer,  Ac)  many  are  domesticated, 
but  destructive  packs  roam  in  the  bush. 
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•casteanx,  of  Damont  D'Urville  in  the  AttrcHahe,  and  of  Sir  Edward  Belcher  in 
the  Sulphur ;  but  no  one  had  ever  penetrated  into  the  interior,  nor  had  there 
ever  been  very  much  communication  with  the  natives.  Yet  it  was  known  to  be 
a  country  of  wonderful  interest,  of  magnificent  ranges  of  mountains,  and  with 
a  peculiar  fauna.  During  the  last  year,  however,  much  information  had  been 
oUained.  Captain  Moresby  had  succeeded  in  examining  the  country  very 
carefully  from  Torres  Straits  to  the  extreme  eastern  end.  He  had  made 
important  geographical  discoveries,  and  had  had  most  satisfactory  intercourse 
with  the  natives.  He  found  tiiat  the  Papuans,  who  had  formerly  been  supposed 
to  be  the  sole 'inhabitants,  were  only  a  pOTtion  of  the  population,  and  the 
people  whom  he  had  intercourse  with  were  handsome  savages  of  a  Polynesian 
type,  and  of  a  verv  friendly  disposition.  The  Rev.  Mr.  Gill  (of  the  London 
MWonary  Society),  whose  paper  was  then  before  them,  had  also  visited  the 
island,  and  a  mission  settlement  had  been  established  at  Bedscar  Bav.  Signori 
Beccari  and  De  Albertis,  the  Italian  naturalists,  had  explored  the  western 
extremity,  and  Br.  Meyer,  a  German  naturalist,  had  completely  examined 
the  island  of  Jobie.  The  last-mentioned  gentleman  had  also  landed  in  the 
southern  part  of  Geelvink  Bay,  and  travelled  across  so  far  as  the  tops  of  the 
range  of  mountains,  from  whence  he  had  a  view  of  the  ocean  on  the  south 
side  of  New  Guinea.  Subsequently  he  paid  a  visit  to  the  back  of  M'Clure's 
Inlet  and  crossed  the  isthmus.  Such  a  journey  had  never  been  carried  out 
before.  He  secured  several  valuable  birds,  many  of  which  were  new  to 
science. 

The  Pbebidsnt  said  that  Captain  Moresbv  bore  a  name  well  known  among 
the  hydrographers  of  the  Indian  Ocean,  and  from  what  they  had  heard  that 
evening  wey  might  feel  assured  that  he  would  well  uphold  the  honour  of 
his  name  and  his  profession.  Ko  part  of  the  globe  within  the  reach  of 
English  navigators  was  so  little  explored  as  the  great  island  of  New  Guinea. 
It  was  between  1200  and  1300  miles  in  lengt£,  and  had  been  knowii  to 
Europeans  from  the  days  of  the  early  Spanish  and  Portuguese  discoverers 
•down  to  the  present  day,  yet  until  very  lately  the  journals  of  those  early  dis- 
coverers and  of  men  like  Dampier  contained  almost  all  that  was  known  about 
New  Ghiinea.  Later  navigators  had  described  an  enormous  island  or  collection 
of  islands  with  great  mountains,  and  an  immense  flat,  alluvial  country  on  the 
fionth,  intersected  with  large  streams  whi<^  apparently  belonged  to  some  great 
river ;  but  where  the  river  rose,  or  what  land  it  drained,  and  where  was  its 
principal  mouth,  were  all  unknown  points.  Even  in  late  works  on  Ethnology 
the  Papuans,  or  inhabitants  of  New  Guinea,  were  generally  classed  as  among 
the  lowest  type  of  humanity.  Becent  accounts,  however,  showed  that, 
whatever  was  the  case  in  the  west  of  the  island,  certainly  in  the  east,  there 
yna  a  large  population  presenting  all  the  best  features  of  the  Melanesian 
races.  They  had  probably  been  Uiere  for  a  very  long  time;  for  they  were 
p^fectly  well  settled,  and  cultivated  the  ground  as  old  established  inhabitants. 
They  were  not  only  a  pleasant  and  agreeable  people  when  first  known,  but 
Oaptain  Moresby  appeared  to  like  them  better  the  more  he  saw  of  them. 
It'  was  highly  promble  that,  when  the  country  was  better  known,  much 
would  be  learnt  of  the  effects  produced  by  climate  and  alterations  of  con- 
dition upon  the  great  races  of  the  earth.  The  Negrito  races,  which  extended 
from  the  Andaman  Islands  down  to  Australia,  met,  in  New  Guinea,  with 
the  races  of  the  Pacific,  and  wherever  the  line  of  demarcation  was  found, 
facts  would  be  obtained  of  the  greatest  interest  in  the  history  of  the 
hunaan  race.  The  people  of  New  Guinea  were  actually  going  through  the 
transition  from  the  period  when  wooden  and  stone  implements  were  used  to 
the  period  when  they  were  superseded  by  iron  and  metaL  One  part  of 
Captain  Moresby's  paper  must  have  touched  the  heart  of  every  body  present, 
namely  that  in  which  he  spoke  of  the  probable  effects  of  the  intercourse  of 
these  races  with  the  English  nation.    It  rested  with  the  people  of  England  to 
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make  that  intercourse  either  a  great  curse  or  a  great  blessing.  The  Bev.  Mr. 
Gill  (of  the  Church  Missionary  Society)  had  spent  the  greater  part  of  his  life 
in  endeavouring  among  the  natives  of  the  Pacific  to  make  it  a  blessing  to  tibem. 
His  last  work  was  to  place  a  mission  station  on  the  south  coast  of  New  Guinea, 
and  on  his  return  to  England  sent  his  interesting  paper  to  the  Society. 

Rev.  Mr.  M'Fablake  said  that  he  had  been  appointed  by  the  London  Mis- 
sionary Society,  three  years  ago,  to  commence  a  Mission  in  New  Guinea. 
The  Mission  had  had  intercourse  with  two  distinct  races — the  Malayan  and 
Papuan ;  the  natives  at  Bedscar  Bay  belonging  to  the  Malayan  race.  Although 
the  Papuans  of  New  Guinea  were  superior  to  me  natives  of  the  islands  in  Torres 
Straits,  they  were  inferior  to  the  Papuans  of  the  South  Seas ;  while,  on  the  other 
hand,  the  Malays  of  New  Guinea  were  superior  to  any  he  had  met  with  in 
the  South  Sea  Islands.  Politically,  New  Guinea  was  a  place  of  considerable 
intecest.  It  was  only  80  miles  across  from  Australia,  and  it  would  be  most 
inconvenient  for  the  colonists  if  New  Guinea  were  in  the  possession  of  some 
foreign  power  with  whom  England  might  not,  perhaps,  be  on  friendly  terms. 
The  island  was  also  important  commercially.  He  had  found  not  only  a  pearl 
fishery  going  on,  but  coal,  and  iron  and  gold.  He  was  told  by  the  natives 
that  they  oft^  picked  up  nuggets  in  the  beds  of  the  streams  after  heavy 
rains,  and  he  himself  saw  one.  Ebony  and  canary-wood  were  plentiful,  and 
the  extensive  ranges  of  hills  must  afford  every  variety  of  clunate.  Ague 
and  fever  were  found  all  along  the  coast,  but  further  inland,  on  Uie  highlands 
no  doubt,  the  districts  were  healthy.  Botanists,  naturalists,  ethnologists,  and 
conchologists  were  all  interested  in  the  island.  The  future  of  the  natives 
must  be  either  evangelisation  or  extermination.  The  only  way  to  open  up 
the  resources  of  the  country,  and  to  make  life  and  property  secure,  was  to  get 
the  natives  under  Christian  influence ;  for  the  experience  of  some  of  the  South 
Sea  Islands  showed  that  civilisation  could  not  precede  evangelimition.  By 
the  kindness  of  a  lady  in  Dundee,  a  small  steamer,  83  feet  by  15  feet^  had 
been  purchased ;  and  in  two  months  he  was  again  going  out  to  New  Guinea, 
and  hoped  to  be  able  to  render  some  assistance  in  opening  up  the  country  and 
acquiring  a  knowledge  of  its  geography.  The  Papuans  had  finely  developed 
heads,  and  there  was  a  perfect  absence  of  anything  like  disease.  They  were 
generally  about  5  feet  9  inches,  or  5  feet  10  inches  in  height.  Tlieir  hair  was 
sometimes  curly  and  crisp,  and  at  other  times  more  straight,  but  not  so  straight 
as  that  of  the  Malays. 

Mr.  B.  H.  Pbancb  recommended  that  the  Colonies  of  Australia,  New 
Zealand,  and  Tasmania,  should  be  formed  into  a  Federation,  similar  to  that 
of  Canada,  which  would  be  sufiSciently  powerful  to  take  Papua  and  Fiji  under 
the  British  flag. 

Sir  Charlbs  Nicholson  considered  that  it  was  impossible  to  listen  to  the 
accounts  which  had  been  given  of  New  Guinea  without  feeling  that  a  great 
number  of  most  important  questions  would  soon  demand  solution  at  the  huids 
of  the  Imperial  Goveinment.  He  fully  pjarticipated  in  Captain  Moresby's 
remarks  with  regard  to  the  future  of  the  natives  of  that  island,  and  the  results 
of  the  intercourse  with  the  people  of  Australia.  He  dreaded  very  much  the 
consequences  of  the  contact  of  the  two  races,  and  believed  that  the  only  hope 
of  a  paciflc  solution  of  the  difficulty  lay  in  the  introduction  of  Christianity. 
The  Imperial  Government  ought  not  to  ignore  the  question,  for  ahready  a  con- 
siderable pearl  fishery  was  being  established.  It  was  found  to  be  a  most 
profitable  one,  and  many  enterprising  Europeans  were  now  employing  Indian 
and  native  divers  there.  At  Somerset  (Cape  TorkX  a  gentleman  engaged 
in  mercantile  pursuits  carried  on  a  large  trade  with  the  natives  of  Torres 
Straits,  exchanging  the  European  products,  which  he  obtain^  from  Sydney 
and  Brisbane,  for  the  pearl  shetLs  collected  by  the  islanders.  The  trade  was 
increasing  day  by  day,  and  was  likely  to  become  (me  of  great  importance;  and 
unless  precautions  were  taken  in  time,  unscrupulous  persons,  rec^ess  of  all 
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consequences,  would  create  quarrels  with  the  natives,  and  bloodshed  would 
ensue,  as  in  the  Fiji  Islands.  It  had  been  ^u^ested  that  the  Australian 
Colonies  should  incorporate  the  Fiji  Islands  and  New  Guinea  in  one  Federa- 
tion ;  but  if  such  a  thing  was  done  at  all,  it  should  be  directly  through  the 
imperial  €K)yemment.  It  would,  perhaps,  be  well  to  establish  some  .sort  of 
protectorate  over  the  island  without  assuming  territorial  jurisdiction.  Some 
person  might  be  appointed  as  the  protector  of  the  natives,  and  to  see  that 
British  sulrjects  did  not  bring  disgrace  upon  themselves  and  their  country  by 
their  dealings  with  them.  He  did  no^  however,  know  that  England  was 
entitled  to  teke  possession  of  any  part  of  the  country.  Captain  Moresby  had 
taken  formal  possession  of  Hayter  Island  in  the  name  of  the  Queen,  but  it 
had  not  yet  been  stated  whether  the  Government  was  prepared  to  confirm  his 
assumption  of  dominion.  For  some  centuries  the  Dutch  had  claimed  the 
whole  of  the  western  part  of  the  island,  though  there  had  been  no  formal 
declaration  as  to  the  meridian  to  which  their  claim  extended.  It  was  therefore 
desirable  that,  before  any  other  steps  were  taken,  the  British  Government 
should  come  to  some  understanding  with  the  Dutch  Government.  He  him- 
self would  be  content  to  see  the  Dutch  exercise  authority  over  the  whole  of 
the  island.  They  might  then  form  settlements  in  different  parts,  such  as  at 
Moresby  Harbour  and  Fairfax  Bay,  which  appeared  to-  be  one  of  the  most 
^lendid  harbours  in  the  world.  The  bay  was  completely  land-locked,  with  a 
minimum  depth  of  14  or  15  fathoms,  so  that  vessels  of  any  size  might  find 
refuge  there. 

The  President,  in  conclusion,  remarked  it  was  now  too  late  in  the  evening 
for  them  to  consider  the  efiect  which  Captain  Moresby's  disooVeries  might  have 
on  the  China  trade ;  but  he  would  ask  Sir  Rutherford  Alcock,  whenever  he 
had  an  opportunity  of  addressing  the  Society  on  the  subject,  to  give  some 
information  with  reference  to  the  system  of  meteorological  observations  devised 
by  Mr.  Hart,  by  which  it  was  hoped  that  navigators  would  get  ample  warn- 
ing, at  all  ports,  of  those  changes  in  the  atmosphere  which  predict  the 
cyclones  and  hurricanes  which  prove  so  fatal  in  those  seas. 


Third  Meeting,  Sih  December,  1873. 

Sm  H.  BAETLE  R  FBERE,  k.c.b.,  K.a8.i.,  &c.,  President,  in 

the  Chair. 

Elections. — Bussd  Aithen,  Esq. ;  WiUiam  Alexcmder,  Esq. ;  George 
A,^Anstey,  Esq. ;  CoUmd  Sir  Frederick  Arthur,  Bart. ;  Captain  Samud 
Tudor  Askton  (late  14th  Hussars) ;  Benjamin  Barrett,  Esq. ;  Edward 
BUbiby,  Esq. ;  Bcbert  Blagden,  Esq.  ;  Theodore  Carter,  Esq. ;  Alexander 
Milne  Bunlop,  Esq. ;  Hon.  Henry  Evelyn  EUis  ;  Colonel  William  Francis 
OraiU;  Bobert  Kaye  Cray,  Esq.;  Colonel  B.  W.  Harley,  aB. ;  Lord 
Haiherton;  Bichard  Hewett,  Esq.;  Morgan  Howard,  Esq.;  William 
Howard,  Esq. ;  WiUiam  Leslie,  Esq. ;  A.  P.  Longbottom,  Esq.,  c.e.  ; 
Colonel  JohnMacdonald  (Ben^  Staff  Corps) ;  Thomas  Cole  Macldey, 
Esq.;  Charles  H.  Marshall,  Esq.;  Colonel  O.  A.  Maude;  The  Hon. 
Archibald  Michie,  Q.a;  Addph  Mosenthail,  Esq. ;  His  Excellency  Count 
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Munster  (Ambassador  of  the  Grerman  Empire) ;  Oeorge  Henry  NeUorir 
Esq, ';  F,  H.  S.  Orpen^  Esq,  ;  James  DicJcson  Park,  Esq. ;  Jame^ 
Parker,  Esq,;  George  Lewis  Parkin,  Esq,;  Colonel  Henry  William 
Preedy ;  F,  WiUiam  Hutchinson  Bamsay,  Esq,,  m  J). ;  Captain  WiUiam 
Fiizherbert  Buxton,  R JJ. ;  John  St,  Clair,  Esq, ;  Oeorge  William  Slow,, 
Esq,,  P.G.s. ;  John  Wrench  Towse,  Esq,;  Edward  WalihaMf  Esq.; 
Lieutenant-Colonel  Thomas  Smith  Warden  (Bombay  Staflf  Corps) ;  Henry 
WeUings,  Esq, ;  P,  Falconer  Whytt,  Esq, ;  0,  Wood,  Esq, ;  John  Will» 
Alien  Woodroffe,  Esq, 

Accessions  to  the  Library  from  November  24th  to  December 
8th,  1873. — *  Die  Statomverwandtscbaft  der  Meisten  Spracben  der 
Alten  und  Anstraliscben  Welt.'  Von  D.  E.  D.  EuropaBus.  Donor 
the  antbor.  '  Die  finniBcb-nngariscben  Spracben  und  die  Urbeimath 
des  Menscbeh  gescblectes.'  Von  D.  E.  Europaens.  Helsingfors* 
Donor  the  antbor.  'Letter  by  Baron  von  Bicbtbofen  from  Si- 
ngan-fu,  on  tbe  Bebellion  in  Kansu  and  Sbensi.'  Sbangbai,  1872. 
Donor  tbe  auibor.  *  Geological  Bepoi-t  on  tbe  Upper  Essequibo 
Rivers.*  By  C.  B.  Brown.  Demerara,  1871.  *  Currents  and 
Surface  Temperatures  of  tbe  Nortb  Atlantic  Ocean.'  London,  1872. 
Donors  tbe  Meteorological  Committee. 

Accessions  to  the  Map-room  since  the  last  Meeting  of  November 
24th,  1872. — A  Map  of  tbe  Asbantee  War,  sbowing  tbe  positions 
occupied  by  tbe  Troops.  Scale,  2  in.  =  1  mile.  Presented  by  tbe 
Secretary  of  State  for  War.  Admiralty  Cbarts,  6  in  number.  Pre- 
sented by  tbe  Hydrograpber,  Admiral  G.  H.  Bicbards,  c.b. 

Their  Eoyal  Highnesses,  the  Prince  of  Wales  and  the  Duke  of  Edinburgh,, 
were  present  at  this  evening's  meeting,  and  an  unusually  large  number  of 
Fellows  and  their  friends  were  assembled,  to  welcome  back  from  the  Nile 
Sir  Samuel  Baker,  and  to  hear  his  discourse,  entitled— 

The  Khedive  of  Egypt's  Eacpedition  to  Central  Africa, 
By  Sir  S.  W.  Baker. 

In  introducing  Sir  Samuel  Baker  to  tbe  Meeting,  tbe  President 
spoke  as  follows: — 

Your  Hoyal  Highness,  Ladies  and  Gentlemen,  Fellows  of  the  Eoyal  Greo- 
graphical  Society :  On  an  occasion  like  the  present  we  feel  somewhat  as  our 
ancestors  must  have  felt  when  welcoming  home  from  regions  which  were  theirs 
by  right  of  discovery  or  conquest  one  of  their  fellow-Englishmen.  But  we 
have  not  only  to  give  a  welcome  to  Sir  Samuel  Baker ;  we  have  also  to  hear 
from  him  those  details  of  the  countries  which  he  visited,  which  are  to  us,  at 
present,  simply  matters  of  distant  rumour.  Without  fiirther  preface,  I  will, 
therefore,  ask  Sir  Samuel  Baker  to  give  us  an  account,  or  as  much  as  he  can 
describe  within  the  short  limits  of  the  meeting,  of  what  he  has  seen,  and  heard, 
and  done  in  the  regions  of  the  Upper  Nile. 
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Sir  Sauuel  Baker  then  addressed  the  Meeting : — 

Your  Eoyal  Highness,  Sir  Bartle  Frere,  Members  of  the  Eoyal 
Gre<^raphical  Society:  After  an  absence  of  between  four  and  five 
years,  I  retnm  again  to  this  Society  with  mingled  feelings  of  regi-et 
and  pleasure;  of  pleasure,  at  seeing  around  me  so  many  friends  who 
have  given  me  this  kind  welcome ;  of  deep  regret,  at  missing  so 
many  faces  that  in  the  short  space  of  five  years  have  disappeared 
from  our  midst.  Among  those  faces  the  one  most  dear  to  me  was 
that  of  the  father  of  our  Society,  Sir  Roderick  Murchison.  Many, 
many  times  when  I  have  all  but  despaired  amidst  the  difficulties 
that  surrounded  me  I  have  looked  forward  to  seeing  him  some  day 
and  obtaining  his  approval,  as  my  great  reward.  But  with  this 
lament  is  coupled  some  satis^Eiction  at  finding  that  so  great  a  loss 
has  been  so  well  repaired  by  the  election  of  his  able  successors,  Sir 
Henry  Bawlinson  and  Sir  Bartle  Frere. 

I  will  now  proceed  to  give,  in  as  graphic  and  concise  a  manner 
as  I  can,  a  narrative  of  all  that  has  passed  from  the  commencement 
to  the  end  of  my  late  expedition.  But  before  I  commence  it  is  of 
great  importance  that  every  one  should  know  what  was  the  real 
meaning  and  intention  of  the  Viceroy  of  Egypt  in  undertaking  this 
great  enterprise.  In  the  countries  beyond  the  pale  of  authority  in 
the  Upper  Nile — that  is,  in  Central  Africa — there  were  between 
10,000  Jand  15,000  slave-hunters,  people  who  were  mere  outcasts 
from  the  miserable  society  of  the  Arabs  of  the  Soudan.  These 
men,  instead  of  cultivating  the  land  and  following  some  honest 
indtistry,  had  adopted  the  nefarious  business  of  kidnapping  women 
and  children  in  the  upper  countries.  Now  the  Viceroy  had  heard 
of  this  crying  evil,  through  his  consuls,  and  more  especially  through 
myself,  after  my  return  from  my  journey  in  those  parts,  and,  in 
the  interests  of  humanity,  he  was  determined  to  put  it  down.  The 
question,  however,  was,  how  to  put  down  so  great  an  evil,  and  one 
which  had  existed  from  time  immemorial.  I  had  received  a  com- 
munication on  this  subject  from  the  Khedive's  minister,  Nubar 
Pasha,  just  before  I  had  the  honour  of  being  invited  to  accompany 
their  Boyal  Highnesses  the  Prince  and  Princess  of  Wales  on  a  tour 
in  Egypt.  On  the  arrival  of  His  Royal  Highness  in  Egypt,  he, 
having  heard  from  myself  and  also  from  others  of  the  iniquitous 
slave-trade  that  was  carried  on  in  the  Upper  Nile,  having  also 
conversed  with  the  Khedive  on  the  same  subject,  with  the  sym- 
pathy and  the  kindness  of  heart  which  he  is  so  well  known  to 
possess,  interested  himself  most  deeply  in  the  subject.  I  can 
«ifely  say  that,  although  I  might  have  had  the  command  of  the 
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Expedition  offered  to  me,  I  am  sure  I  should  never  have  accepted 
it  had  it  not  been  for  the  kindness  of  His  Eojal  Highness,  and  the 
great  interest  he  showed  in  its  main  object — the  suppression  of  the 
slave-trade.  It  was  by  the  advice,  and  I  may  say  by  the  kind 
personal  interference,  of  His  Boyal  Highness  that  the  arrangements 
were  made  with  the  Viceroy,  and  that  I  accepted  the  command. 
Therefore,  throughout  the  Expedition,  I  not  only  felt  perfectly 
certain  that  the  English  public  would  regard  the  undertaking  with 
interest,  as  carrying  out  what  had  always  been  the  great  aim  of 
England,  freedom  and  liberty  for  every  human  being ;  but  I  alap 
trusted  that  I  should  not  disgrace  my  royal  patron. 

It  was  of  course  necessary  to  make  the  most  complete  arrange- 
ments. The  Viceroy,  first  of  all,  wished  to  found  a  great  Empire 
in  Central  Africa.  He  desired  to  suppress  the  slave-trade,  and  the 
annexation  of  the  country  was  the  first  step  necessary  to  accomplish 
that  object  A  military  force  was  therefore  required,  and  I  was  to 
start  with  1700  men,  including  cavalry  and  the  different  arms 
necessary.  But  you  must  recollect  that  the  Viceroy  is,  in  Egypt,  a 
man  a  century  in  advance  of  his  age — a  man  of  high  intelligence 
and  European  ideas.  The  progressive  principle  in  Egypt  is  indeed 
represented  by  only  three  persons,  the  Viceroy  himself  and  two  of 
his  ministers,  Kubar  Pasha  and  Gherif  Pasha.  Thus,  when  he 
undertook  the  grand  reform  to  which  we  are  alluding,  he  placed 
himself  in  direct  opposition  to  the  most  ancient  institutions  of  his 
country.  He,  as  one  man,  supported  by  two  ministers,  was  in  feujt 
going  against  all  Egypt.  I  therefore  found  myself  in  the  un- 
enviable position  of  being  a  Christian  in  command  of  two  or  three 
Mohammedan  regiments,  appointed  to  put  down  a  most  cherished 
Mohammedan  institution.  You  may  readily  imagine  that,  however 
anxious  the  Viceroy  was  to  do  his  duty,  and  however  sincere  he  was, 
the  expedition  was  sure  to  be  thwarted  by  every  intrigue  that 
could  possibly  be  used. 

I  started  with  a  European  staff,  composed  of  Lieutenant  J.  A. 
Baker,  r.n.  (my  young  nephew) ;  Mr.  Higginbotham,  a  most  able 
engineer ;  six  mechanics  from  Samuda  and  Penn's  yards ;  Dr.  Joseph 
Gedge,  chief  medical  officer  of  the  Expedition,  and  Signer  Maroo* 
polo,  who  had  the  entire  charge  of  the  matSriel. 

Some  delay  at  the  outset  was  occasioned  by  the  opening  of  the 
Suez  Canal,  and  that  delay  was  fieivourable  to  the  intrigues  of 
the  slave-hunters  at  Khartoum ;  for  when  I  arrived  there  I  found 
that  the  officers  who  had  been  sent  forward  with  the  regiments  had 
fraternised  with  the  masters  of  the  slave-hunters ;  it  was,  in  &ct, 
preconcerted  that  the  expedition  should  fail.    At  first  there  was  a 
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difficulty  in  getting  vessels,  but  in  course  of  time  all  difficulties 
were  surmounted,  and  I  started  with  800  men. 

On  my  arrival  at  latitude  9^  21',  I  found  that  an  enormous  and 
terrible  change  had  come  over  the  Biver  Nile.  Instead  of  the 
grand,  broad  stream  which  waters  Egypt,  I  found  at  this  point 
nothing  but  immense  marshes.  The  Nile  had  entirely  disappeared, 
in  a  manner  almost  incredible.  Looking  up  the  river,  neither  land 
nor  water  was  to  be  seen ;  nothing,  so  far  as  the  eye  could  reach, 
but  an  unbroken  marsh.  Near  this  point,  however,  a  branch  of 
the  Nile,  called  the  Bahr-el-Giraflfe,  enters  the  main  river,  and  the 
slave-hunters  had  pushed  their  light  vessels  (which  carried  no 
merchandise  but  many  men,  some  upwards  of  100)  through  that 
channel,  and  over  all  obstacles,  to  the  open  water  of  tiie  Upper  Nile, 
far  above  the  obstruction ;  but  they  generally  took  six  months  on  the 
journey.  The  region  beyond  this  horrible  vegetable  obstruction 
was  cut  ofif  from  aJl  law  and  authority,  and  was  thereby  admirably 
adapted  for  piracy.  It  was  so  late  in  the  season  when  we  arrived 
that  I  found  it  would  be  impossible  to  cut  our  way  through  the 
Giraffe  branch  before  the  rainy  season  commenced.  We  did  cut 
through  about  32  miles,  but  with  a  loss  of  more  than  100  men,  and 
the  rain  then  fell  in  torrents,  so  that  it  was  absolutely  necessary  to 
return.  I  would  not,  however,  return  to  Khartoum,  as  I  knew  that 
if  I  did  intrigues  would  be  set  going  that  would  be  likely  to  ruin 
the  Expedition.  I  returned  as  &r  as  the  mouth  of  the  Sobat,  and 
.  formed  a  camp  there.  The  retreat  appeared  to  be  a  most  unfortunate 
one,  but  in  reality  it  was  a  most  fortunate  circumstance,  because 
none  of  the  slave-hunters  knew  that  I  had  formed  a  station  there : 
they  thought  I  had  gone  back  to  Khartoum,  and  in  a  short  time 
down  came  the  fleets  of  boats  laden  with  slaves,  and  of  course  Ihey 
all  fell  into  my  hands.  I  released  a  great  many  slaves,  and  put  the 
captains  of  the  vessels  in  irons  and  sent  them  down  to  Khartoum. 

The  following  year  I  started  again,  with  an  increased  force  of 
1200  men,  and  with  all  sorts  of  instruments  for  cutting  through  the 
obs^nctions.  We  worked  for  four  months  in  nothing  but  mud  and 
slush  and  tangled  vegetation,  succeeding  at  last  in  dragging  through 
the  steamer  of  32-horse  power  and  100  feet  long,  and  a  fleet  of 
vessels  of  50  or  60  tons  each,  with  1500  men,  including  officers, 
soldiers  and  boatmen.  We  dragged  the  whole  of  the  flotilla  through 
until  we  regained  the  Nile  above. 

When  I  reached  Qt)ndokoro,  in  latitude  5%I  found  that  the  slave- 
hunters  had  been  there  the  year  before,  and  had  had  time  to  foment 
intrigues  and  to  incite  all  the  tribes  against  us.  Instead,  therefore, 
of  meeting  friends  we  encountered  many  enemies.     Now  it  may 
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appear  to  people  who  have  had  no  experience,  that  a  person  going 
ont  from  England  would  meet  with  a  grand  reception  from  the 
natives  if  they  knew  ho  had  come  to  suppress  the  slave-trade ;  but, 
unfortunately,  those  gentlemen  who  lecture  at  Exeter  Hall  about 
**  a  man  and  a  brother  "  know  very  little  about  it.  "  A  man  and  a 
brother"  will  invariably,  if  he  can,  enslave  his  fellow  man  and 
brother.  When  I  was  travelling  up  the  Nile,  after  cutting  through 
the  obstructions,  I  felt  somewhat  between  a  general  and  a  mission- 
ary, and  when  I  landed  I  of  course  made  friends  with  the  native 
chiefs,  and  tried  to  interest  them  in  the  object  of  the  mission. 
There  was  one  chief,  a  very  intelligent  man,  with  whom  I  had  a 
long  talk  under  a  tree :  in  fact,  I  almost  preached  him  a  sermon 
upon  the  abolition  of  the  slave-trade,  explaining  to  him  how 
horrible  it  was  that  people  should  be  bought  and  sold  like  cattle, 
and  the  man  appeared  extremely  touched.  Now  you  must  know 
that  in  those  countries  on  the  borders  of  the  Nile  there  is  no  iron  or 
other  metal ;  every  implement  is  made  of  hard  wood ;  even  the 
arrows  are  pointed  with  hard  wood ;  and  any  piece  of  iron  has  an 
extreme  value,  but  the  most  valuable  is  a  piece  shaped  exactly  like  the 
ace  of  spades.  It  may  almost  be  called  the  money  of  the  country,  for 
you  can  purchase  anything  with  it.  Well,  after  I  had  given  a  long 
lecture  to  this  chief  on  the  abomination  of  the  slave-trade  and  the 
honor  of  baying  and  selling  children,  he  asked  me,  *'  Have  you  got 
a  son  with  you  ?  "  "  No,"  I  said ;  "  unfortunately  I  have  not."  •*  I 
have,"  he  said ;  *'  I  have  got  a  charming  boy,  about  so  high.  He  is 
very  thin  now,  but  he  is  always  hungry,  and  if  he  could  stop  with 
you,  he  would  eat  from  morning  to  night,  and  so  in  a  short  time 
grow  enormously  fat.  He  is  a  dear  boy ;  TU'  sell  him  to  you  for  a 
spade."  Here  I  had  got  the  real  knave  of  spades.  The  son  was 
always  hungry,  eating  from  morning  to  night,  and  so  he  was  to  be 
sold  to  me,  when  the  expedition  was  all  but  starving.  That  little 
incident  will  give  you  a  notion  of  the  obtuseness  of  these  people. 
They  listen  to  nothing.  They  do  not  believe  in  any  horror  of  the 
slave-trade  at  all,  provided  their  own  women  and  children  are  not 
kidnapped.  They  do  not  believe  in  you  unless  you  will  assist  them 
to  steal  somebody  else's  cattle  or  to  kidnap  sombody  else's  children. 
It  is  a  delusion,  therefore,  to  believe  in  the  virtues  of  these  n^roes, 
for  the  description  I  have  given  applies  to  all  the  tribes  I  have  been 
among.  This  greatly  increased  our  difficulties,  because  I  had  not 
only  to  repress  the  slave-trade  but  to  reform  the  whole  character  of 
the  inhabitants  of  Central  Africa. 

I  founded  a  station  at  Gk»ndokoro,  and  shortly  afterwards  the 
Bari  war  broke  out    These  Bari  people,  the  most  warlike  in 
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Central  Africa,  had  for  many  years  been  allied  with  the  slaye- 
linnters  in  pillaging  the  other  tribes  in  the  interior.  When, 
therefore,  regular  government  was  established  by  ns,  it  was  natu- 
rally opposed  to  the  interests  of  the  natives  themselves ;  for  they 
could  no  longer  join  with  the  slave-hunters  in  pillaging.  It  was 
necessary  to  establish  order  where  the  popxdation  lived  in  disorder, 
and  it  was  also  necessary  to  travel  onward,  for  every  tribe  wished  to 
war  against  the  other.  In  a  very  short  time  we  were  plunged  into 
the  Bari  war.*  I  will  not  detain  you  by  any  description  of  that 
war.  I  dare  say  it  was  not  so  bad  as  the  Ashantee  war.  I  really 
•do  not  know,  but  it  was  a  difficult  aflfair,  with  constant  bush 
fighting.  In  the  course  of  two  months,  however,  the  Baris  were 
-entirely  subdued.  Then,  unfortunately,  a  spirit  of  discontent  arose 
among  my  troops,  and  the  officers  again  conspired  to  ruin  the 
expedition.  The  Baris  had  been  beaten  in  every  fight,  with  a  very 
trifling  loss  on  our  side;  but  this  did  not  cenciliate  my  troops. 
One  evening,  about  9  o'clock,  some  very  large  letters  were  placed 
in  my  hands,  looking  veiy  suspicious.  I  would  not  open  them  that 
night,  for  I  was  sure  something  was  going  wrong;  but  on  the 
following  morning  I  found  that  a  conspiracy  had  been  formed 
among  the  officers,  the  lieutenant-colonels  included ;  and  the  full 
•colonels  in  command  of  the  troops  declared  that  they  must  abandon 
the  expedition  and  return,  beaten,  to  ELhartoum.  Now  that  was 
the  most  difficult  position  I  ever  felt  myself  in.  Danger,  most 
people  can  get  over ;  but  here  was  treason  and  conspiracy,  and  I 
had  not  a  single  man  to  rely  upon.  This  trying  occasion  brought 
out  the  valour  and  constancy  of  my  own  countrymen.  They  were 
-very  few  in  number.  My  nephew  was  an  officer  in  the  Navy — of 
course  there  was  no  question  about  him;  but  we  had  with  us 
mechanics  from  Samuda's  yard  and  Fenn's  yard;  and  there  was 
also  a  most  able  engineer.  All  were  unanimous  in  declaring,  "  We 
will  never  go  back ;  let  them  all  return  to  Khartoum  if  they  will ; 
if  we  have  to  die  here,  we  will  die ;  they  shall  never  say  the 
English  people  deserted  you."  But  the  question  was.  What  could 
be  done  ?  because  it  is  all  very  well  to  talk  of  dying ;  most  people 
can  manage  that.  The  question  was,  How  were  we  to  get  on? 
Well,  I  thought  the  best  thing  to  be  done  under  the  circumstances 
was  to  take  no  notice  whatever  of  the  I^yptian  officers'  letters ; 
and  so  I  gave  orders  that  six  companies  should  be  under  arms  at 
midnight,  ready  for  an  attack  on  the  Baris.  That  little  change  in 
the  train  of  ideas  saved  the  expedition.  If  I  had  written  a  letter  in 
reply  I  should  have  been  lost.  That  would  have  afforded  plenty  of 
idme  for  them  to  breed  a  mutiny ;  but  the  sudden  order  to  have  six 
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oompanies  UDder  arms  at  midnight  saved  the  expedition.  We 
attacked  the  Baris  on  the  south,  and  in  abont  twenty  days  gathered 
sufficient  com  from  the  Bari  granaries  to  last  the  force  nearly  six 
months.    This  took  place  at  a  time  when  we  were  nearly  starving. 

The  question  then  arose,  how  to  get  farther  into  the  interior.  I 
had  three  steamers  brought  up  the  Kile,  in  sections,  built  by  Samuda 
and  Company,  with  beautiful  engines  by  Penn ;  but  unfortunately 
there  were  no  railways  there,  and  we  had  no  camels  and  not  a  single 
beast  of  burden.  In  the  state  in  which  we  found  the* Nile,  so  closed 
tip  by  vegetation,  it  was  perfectly  impossible  to  bring  the  camels 
from  Khartoum.  We  thus  had  to  contend  with  accumulating 
difficulties.  We  had  met  enemies  and  had  beaten  them;  in- 
trigues had  arisen,  and  they  were  overcome ;  but  we  were  at  last 
conquered  by  the  question,  Who  should  carry  the  hat-box  ?  We 
could  not  move.  No  native  would  give  us  a  lift  with  any  luggage, 
and  we  had  an  enormous  mass  of  material  without  any  possibility 
of  moving  it.  Now,  fortunately  for  me,  I  had  the  experience  of  my 
farmer  journey,  and  knew  that  beyond  the  Bari  frontier  there  was 
a  tribe  called  the  Lobor6,  who  were  carriers,  and  who  for  the 
payment  of  a  cow  per  man  would  always  takej  a  heavy  load. 
I  therefore  started  for  their  country  with  100  men,  a  herd  of 
cattle  and  a  few  boatmen,  just  carrying  a  change  of  clothing  for 
Lady  Baker,  my  nephew  and  myself.  We  travelled  through  a 
populous  and  beautiful  country — a  country  formerly  traversed  by 
Captains  Speke  and  Grant,  and  by  myself.  I  had  supposed,  with 
our  small  force,  that  we  should  of  course  be  attacked  in  a  populous 
country  like  this,  inhabited  by  a  most  warlike  people ;  but  when- 
ever I  went  to  a  village  of  an  evening,  I  called  the  natives  togethw 
and  explained  to  them  that  I  should  feed  upon  them,  but  that  at 
the  same  time  1  should  pay  them  for  what  I  had.  On  the  following 
morning  I  left  a  cow  or  two  as  a  present,  and  in  that  way  we  passed 
through  the  whole  country  without  firing  a  shot.  The  people  were 
exceedingly  obliged  for  the  payment,  to  which  they  were  quite  un- 
accustomed. I  collected  500  carriers,  and  sent  them  with  50  soldiers 
down  to  Gondokoro.  They  brought  up  600  loads  of  merchandise 
and  everything  that  was  required,  and  in  that  way  we  pursued  our 
march  until  we  came  to  Fatiko,  on  the  third  parallel  of  north 
latitude. 

When  we  arrived  at  Fatiko  we  found  the  Paradise  of  Africa. 
The  country  is  situated  among  the  mountains,  at  an  elevation  of 
about  4000  feet  above  the  sea.  The  average  temperature  is  about 
78°  or  76**.  The  rainy  season  lasts  about  nine  months,  but  the  rain 
does  not  fall  every  day.    Six  or  seven  days  sometimes  succeed  eaok 
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other  without  rain,  and  then  follows  a  very  heavy  shower ;  in  fect^ 
it  is  just  like  a  very  fine  English  July.     The  soil  is  beautifully 
fertile;  there  are  most  lovely  timber  trees ;  game  of  all  kinds  is  plen- 
tiful ;  and,  above  all,  the  population  is  most  docile.    I  had  been  in 
the  coxintry  years  before,  and  when  I  arrived  I  found  that  many 
parts  which  I  had  formerly  seen  most  flourishing  had  been  entirely 
devastated  by  those  rascally  slave-hunters.  Whole  villages  had  been 
burnt,  and  for  84  miles  we  passed  through  a  country  without  a  single 
inhabitant,  whereas  I  recollect  that  years  ago  there  was  a  teeming 
population  there.   This  population  was  now  gone.  When  I  arrived  at 
Fatiko,  I  found  that  the  slave-hunters  had  a  very  large  station  there, 
standing  on  about  30  acres ;  that  they  had  another  22  miles  distant, 
another  20  miles  from  that,  another  at  the  same  distance  from  that^ 
and  so  on;  and  that  in  those  stations  there  were  about  1100  armed 
men,  organised  after  an  irregular  military  fashion,  with  flags  and 
drums,  a  few  cannop,  and  so  on.     These  people  had  entirely  de- 
stroyed the  greater  portion  of  the  country.  Now,  with  the  orders  I  had 
received  from  the  Viceroy,  the  question  was,  How  was  I  to  suppress 
die  slave-trade  ?    Under  the  circumstances,  I  thought  that  the  best 
thing  that  could  be  done  was  simply  to  give  them  notice  to  quit  the^ 
country  by  a  certain  day.     I  did  not  take  the  slaves  from  them,  for 
I  should  not  have  known  what  to  do  with  them.    I  could  not  have 
fed  them,  for  there  were  thousands  and  thousands.    I  found  that 
the  arch-ruffian  of  the  whole  country  had  made  some  arrangement 
with  the  Governor  in  Khartoum,  and  that  he  was  at  the  head  of 
about  2500  armed  slave-hunters,  1100  of  whom  were  in  this  one 
district;  that  he  incited  every  tribe  against  the  Government,  and 
told  them  that  they  were  to  assassinate  me,  if  they  possibly  could. 
He  had  gone  on  to  the  country  of  Kamrasi,  which  I  had  formerly 
visited^  long  before  the  slave-hunters  had  ever  been  there,  and  he 
incited  the  son  of  Eamrasi  (Kamrasi  being  dead)  to  assassinate  me  if 
I  should  ever  arrive  in  his  country,  promising  that  his  slave-huntei». 
should  attack  the  troops  on  my  arrival  at  Fatiko,  and  endeavour  to 
create  a  tumult ;  but  tiie  natives,  who  remembered  my  former  visit,, 
refused  to  attack.    We  shortly  became  the  greatest  of  friends,  and 
when  I  explained  that  the  slave-hunting  was  at  an  end,  and  that  the 
Government  would  protect  them,  the  whole  country  declared  their 
allegiance  to  the  Government.     Now  it  is  all  very  well  to  give 
protection,  provided  you  have  sufficient  force,  but  after  the  con- 
spiracy of  the  officers,  600  men  out  of  my  1100  (for  100  were  dead), 
had  gone  back  to  Khartoum.     I  was  therefore  left  at  Gondokoro 
with  only  500  men  to  carry  out  the  whole  of  the  Viceroy's  instruc- 
tions.   I  had  to  annex  Central  Africa  and  suppress  the  slave-trade 
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with  600  men.  I  liad  started  from  Gondokoro  with  only  200  men, 
leaTing  300  in  the  fortified  camp  there ;  so  that,  although  the  people 
At  Fatiko  declared  their  allegiance  to  the  Government  and  I  had 
promised  to  protect  them,  there  were,  forsooth,  only  200  men  for 
their  protection,  and  there  were  1100  slave-hunters  who  could 
pillage  at  discretion.  However,  I  left  100  men  in  a  little  camp 
close  to  the  slave-hunters*  camp,  to  represent  the  Government  and 
to  overawe  them,  so  that  if  they  continued  to  massacre  or  kidnap 
the  women  and  children  I  should  hear  of  it  from  the  reports  of  the 
commandant. 

I  then  continued  my  journey  to  my  old  country  Minyoro.  On 
my  arrival  there  I  found  that  the  head-ruffian  had  not  only  passed 
through,  but  had  been  to  Masindi,  the  capital  of  the  country,  and 
had  made  preparations  for  our  tnurder  if  we  arrived  there.  He  had 
a  station  on  the  banks  of  the  Kile,  at  Kuruma  Falls.  The  man 
who  commanded  that  station  of  slave-hunters,  though  pretending 
allegiance  to  the  Government,  actually,  with  his  own  hand, 
murdered  a  man  to  whom  I  had  given  protection.  I  could  only 
give  him  200  lashes  (I  did  not  like  to  shoot  him),  put  him  in  irons, 
and  take  him  prisoner.  When  I  arrived  at  Masindi,  which  is  only 
one  day's  journey  from  the  Albert  Nyanza,  I  found  a  population  of 
about  8000  men  with  the  king,  but  these  8000  men  appeared  to  be  all 
bachelors,  for  there  was  not  a  single  woman  amongst  them,  and  that 
is  the  very  worst  sign  amongst  natives.  If  you  see  many  women 
and  children  it  means  peace,  but  if  there  are  many  men  without 
women  or  children  it  generally  means  hostility.  Those  people  are 
celebrated  for  treachery,  and  they  certainly  deceived  me.  I  had 
taken  with  me  many  Uiings  to  establish  trade.  I  explained  the 
wishes  of  the  Viceroy  to  them ;  I  hoisted  the  Viceroy's  flag,  and 
formally  annexed  the  country.  Every  day  men  came  in  with 
elephant  tusks,  which  they  sold  for  a  few  beads,  and  everything 
seemed  as  prosperous  as  possible.  I  had  driven  the  slave-hunters 
cut  of  the  country,  and  the  people  appeared  perfectly  content.  But 
this  was  merely  treachery.  The  king  prevailed  upon  me  to  call  up 
from  Fatiko  the  whole  of  the  men  I  had  left  there,  with  the 
merchandise  and  ammunition,  and  he  offered  to  supply  300  carriers 
to  accompany  ten  of  my  men  if  I  would  send  them  to  Fatiko,  160 
miles  distant.  I  wished  to  concentrate  my  little  force,  which  would 
then  number  200,  and  I  started  off  eleven  men  with  some  of  the 
slave-hunters'  people,  with  a  letter  for  the  commandant,  telling  him 
to  come  to  me  with  his  men  and  all  the  merchandise  and  ammu- 
nition, intending  to  form  one  large  camp  at  Masindi,  from  which 
point  I  should  be  able  to  explore  the  Albert  Nyanza.    Now  it  was 
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«,  very  great  mercy  that  I  did  not  go  to  the  Albert  Nyanza.  Eleven 
of  my  men  started  with  twenty-five  slave-hnnters,  who  formed  the 
irregular  force  of  the  Government,  and  with  300  native  carriers. 
These  300  native  carriers  unfortunately,  or  fortunately  for  me, 
attacked  my  men  before  they  got  to  Fatiko.  Their  intention  at 
first  was  to  get  the  men  from  Fatiko,  with  all  ikhe  merchandise,  close 
to  the  river,  and  then  to  murder  them  while  asleep  in  the  grass.  I 
knew  nothing  of  this,  and  believed  them  to  be  perfectly  friendly. 
My  men  had  been  gone  about  fifteen  days,  when  oneOevening,  while 
we  were  at  dinner,  the  sheikh  sent  me  seven  lai^e  jars  of  what  they 
call  plantain  cider.  The  troops  were  very  fond  of  the  cider,  and  I 
immediately  sent  it  to  them:  but  hardly  five  minutes  had  elapsed 
when  the  colonel  who  commanded  them  rushed  frantically  into  my 
room  and  said,  '  The  troops  are  all  poisoned.'  Fortunately  I  had 
a  small  medicine-chest  containing  everything  necessary,  and  I  gave 
them  as  much  emetic  as  I  possibly  could,  but  there  were  about  forty 
of  them  lying  down  with  constriction  of  the  throat ;  delirious,  and 
some  of  them  perfectly  insensible.  That  night  the  guards  were 
doubled ;  but  the  night  passed  without  any  sound  whatever.  Gene- 
xally  speaking,  at  night  there  was  singing  and  dnmiming  till  the 
morning,  but  that  night  there  was  perfect  silence.  On  the  following 
morning,  before  daybreak,  I  was  walking  up  the  approach,  for  our 
place  was  very  well  laid  out,  just  like  an  English  garden,  and  I 
sent  the  men  to  call  the  sheikh,  the  chief  of  the  district,  to  explain 
to  me  what  had  happened  the  evening  before.  The  men  had  hardly 
gone  into  the  village  (we  being  in  the  centre  of  it),  when  I  heard 
shouts  and  yells  from  thousands  of  savages,  followed  quickly  by  two 
shots.  It  was  capitally  organised.  There  were  about  7000  or  8000 
of  these  fellows,  perhaps  about  50  of  them  armed  with  guns,  con- 
cealed in  the  very  high  grass  that  surrounded  the  place,  and  a  sharp 
musketry  fire  opened  on  the  troops.  Fortunately  the  bugler  was  at 
hand. .  He  sounded  the  alarm ;  and  the  men,  being  well  drilled, 
protected  the  camp  immediately.  The  battle  lasted  about  an  hour 
and  ^  halfl  Having  rockets  and  blue-lights,  we  were  enabled  to 
set  fire  to  the  town  on  the  right  and  left  flanks,  so  as  to  protect  our 
'flanks,  and  the  fifty  body-guards,  armed  with  Snider  rifles,  which 
on  several  occasions  entirely  saved  the  Expedition,  charged  into 
the  town.  The  enemy  suffered  tremendous  loss,  and  in  an  hour  and 
a  half  the  whole  town  v^as  totally  destroyed*  Unfortunately  the 
king  escaped.  Now  this  fellow,  although  young,  was  a  notorious 
character.  He  had  murdered  the  whole  of  his  family.  Whea  his 
father  died  he  went  through  the  funeral  rites ;  but  these  require  to 
be  explained. 
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When  the  king  of  that  oountrj  dies — for  I  may  tell  yon  it  is  a 
highly-ciyilised  country,  and  really  was  a  kingdom — a  framework 
is  made  like  a  huge  gridiron  or  an  iron  bedstead.  The  king  is 
laid  on  it,  a  small  fire  is  lighted  underneath,  and  he  lies  there  until 
he  becomes  roasted,  or  like  a  very  bumt-up  hare,  which  we  unfor- 
tunately see  too  often  on  the  table.  He  is  then  wrapt  up  in  cloths, 
and  lies  in  state.  But  the  completion  of  the  roasting  is  the  signal 
for  civil  discord,  and  the  sons,  no  matter  how  many  there  are, 
immediately  fight  for  the  crown.  This  civil  war  may  last  any 
length  of  time ;  but  at  last,  when  one  son  is  victoiious  he  goes  to 
his  father's  body  and  sticks  his  spear  into  the  ground,  as  a  symbol 
of  victory,  as  though  he  said,  "  I  have  conquered  and  am  here.** 
Then  the  funeral  takes  place.  It  partially  resembles  some  of  the 
old  Scythian  rites,  and  corresponds  exactly  with  what  is  described 
as  being  the  custom  500  years  ago  in  China.  An  immense  pit  is 
dug,  capable  of  holding  some  hundred  persons.  It  is  lined  with 
cloths,  some  of  the  wives  sitting  at  the  bottom,  and  the  king's 
body  is  lowered  down.  During  the  night  preceding  this  ceremony 
the  soldiers  surround  certain  huts,  at  discretion,  and  catch  as  many 
people  as  they  can.  On  the  following  morning  they  take  them  to 
the  side  of  the  pit,  break  their  arms  and  their  legs  below  the  knees, 
and  then  throw  them  in  indiscriminately,  alive,  on  the  top  of  the 
wives  and  the  body  of  the  king.  The  pit  is  filled  up  as  far  as 
possible  with  these  writhing  people,  sufficient  space  being  allowed 
for  the  earth,  and  then  the  frantic  crowd  throw  the  earth  in,  and 
jump  and  shout  and  dance  upon  it  until  they  have  stamped  the 
whole  down.  That  is  the  burial  of  the  king.  But  then  there  is  a 
chivalrous  idea  with  regard  to  the  son.  Before  he  can  be  throned 
as  the  monarch  of  the  country  he  has  to  cross  the  Victoria  Nile, 
and  sleep  one  night  on  the  east  side,  because,  sixteen  generations 
ago,  the  Glallas,  from  whom  the  kings  are  descended,  attacked 
Minyoro  from  the  east  and  conquered  it.  Therefore,  before  he  is 
throned,  he  sleeps  one  night  on  the  east  side.  On  the  following 
morning,  with  his  followers  behind  him,  he  steps  upon  the  old  path 
of  his  ancestors,  marches  to  the  river,  and  sticks  his  spear  on  the 
opposite  bank  as  a  conqueror.  This  being  the  last  rite,  he  is 
crowned  king. 

Well,  this  young  king,  having  triumphed  in  that  way,  thought 
the  best  thing  he  could  do  to  prevent  civil  discord  and  family  dis- 
sension was  to  kill  all  his  relations.  So  he  invited  them  to  some 
festival,  and  gave  orders  that  as  they  were  going  away  they  were 
to  be  murdered.  He  had  now,  as  I  have  described,  attempted  to 
get  rid  of  me. 
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The  battle  of  Masindi  was  very  creditable  to  my  few  men.  They 
behaved  remarkably  well,  and  with  very  great  steadinese ;  but  on 
the  following  morning  there  was  this  difficulty :  this  large  town, 
which  was  composed  of  some  8000  or  10,000  houses,  was  utterly 
destroyed ;  there  was  nothing  but  smoking  ashes  left.  We  were  in 
a  little  spot  where  I  really  fancied  I  was  laying  the  foundations  of 
ciTilization.  I  had  a  beautiful  English  garden,  stocked  with  English 
vegetables :  there  was  the  house  with  the  Government  flag  flying ; 
but  we  were  now  in  the  very  midst  of  desolation.  It  was  a  very 
difficult  thing  to  know  what  to  do.  The  enemy  had  been  beaten,  but 
I  knew  perfectly  well  that  the  popiilation  numbered  some  millions, 
«nd  I  felt  quite  certain  that  unless  we  could  make  peace  we  should 
be  again  treacherously  attacked  by  an  enormous  force.  I  knew  also 
that  if  we  were  constantly  subject  to  night  attacks  our  ammunition 
would  be  wasted  until  at  last  we  should  be  helpless.  I  therefore 
came  to  the  conclusion  that  the  best  thing  to  be  done,  under  the 
circumstances,  would  be  to  march  to  the  old  enemy  of  the  country, 
Bionga,  and  place  him  on  the  throne.  Now,  Bionga  was  a  powerful 
chief  at  one  time,  and  was  always  the  great  enemy  of  Kamrasi. 
"When  Speke  and  Grant  passed  through  the  country  they  were 
bothered  night  and  day  by  Elamrasi  to  assist  him  in  attacking 
Bionga.  They,  as  English  gentlemen,  of  course  refused.  When 
I  visited  the  country  many  years  ago,  Kamrasi  every  day  deter- 
mined that  he  would  attach  Bionga;  but  I  refused  to  assist  him. 
They  say,  "  Cast  thy  bread  upon  the  waters,  and  it  shall  return 
unto  thee  after  many  days ; "  and  I  think  it  is  sometimes  right. 
Bionga  heard  of  this,  and  he  heard  also  (for  he  had  his  spies  there) 
that  we  had  been  deceived  and  attacked  treacherously.  He  also 
heard  that  I  was  on  the  march  to  him.  But  the  question  with  me 
was,  how  to  march  ?  We  had  no  guide :  the  country  was  nothing 
but  a  forest  of  grass,  nine  or  ten  feet  high ;  it  was  the  rainy  season ;  it 
was  93  miles  from  Masindi  to  Bionga ;  and  the  question  was,  how 
to  march  100  men  through  an  enemy's  country,  through  the  most 
frightful  jungle  ever  seen  ?  I  can  safely  say  I  had  serious  mis- 
givii^.  I  made  up  my  mind  that  very  few  of  us  would  ever  arrive 
there ;  but  at  the  same  time  it  was  absolute  madness  to  remain. 
We  had  no  provisions,  except  a  few  bags  of  flour,  just  sufficient 
to  last  four  or  five  days,  and  it  was  absolutely  necessary  to  act  * 
without  the  slightest  delay.  I  determined  to  destroy  all  that 
we  could  not  carry,  and  gave  the  order  that  each  man  was  to 
carry  as  much  as  he  could.  Thank  goodness  I  had  those  Snider 
rifles  and  a  picked  corps  of  men.  My  march  was  organised  in 
the  following   manner: — Fifteen   Snider   rifles,  with    a   bugler, 
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formed  the  advanced  guard,  under  the  command  of  the  colonel,  wha 
was  a  most  excellent  officer ;  then  I  followed  with  Lady  Baker  and 
my  nephew,  and  the  ammunition,  and  ten  Sniders,  and  a  bugler ; 
and  the  rear-guard  was  commanded  by  a  captain,  a  very  good  officer,, 
who  had  fifteen  Sniders.  The  few  other  Sniders  were  interspersed 
among  the  line,  who  were  armed  only  with  muskets.  Every  man, 
except  the  advanced  guard,  the  ammunition  guard,  and  the  rear- 
guard, carried  a  heavy  load.  They  had  to  carry  the  whole  of  the 
ammunition  in  bags,  which  weighed  62  lbs.  each.  At  the  same 
time  I  was  perfectly  certain  that  we  should  have  to  fight  every  day 
of  the  march.  These  simple  arrangeqients  were  all  that  could  be 
made,  and  I  directed  that  the  men  should  only  keep  the  length  of  one- 
man  apart,  so  that  the  line  should  not  be  cut  through.  They  were 
to  keep  profound  silence  throughout  the  whole  of  the  march.  In 
this  manner  we  started.  I  had  made  arrangements  to  set  fire  ta 
the  station  and  to  bum  all  the  effects,  so  that  .the  natives  should 
not  plunder  the  camp  and  boast  that  they  had  taken  it  by  storm. 
The  first  day  of  our  march  it  rained  from  morning  to  night, — a 
perfect  mizzle.  Everybody  was  wet  through.  We  were  driving 
seventy  head  of  cattle,  and  they  wandered  in  all  directions  in  the 
grass.  We  lost  one  man,  and  in  the  evening  we  could  obtain  no 
water.  We  had  to  cut  down  trees  to  make  a  fence  in  case  of  a 
night  attack,  and  everybody,  in  fact,  was  miserable.  On  the  fol- 
lowing morning,  when  we  started,  I  gave  orders  to  allow  the  cattle 
to  run  where  they  would,  and  we  were  in  the  most  difficult  position 
for  fighting  that  can  possibly  be  conceived.  I  can  safely  say  I 
never  saw  one  of  the  enemy,  except  dead,  though  we  were  fighting^ 
seven  days.  Of  course  the  troops  had  to  march  in  single  file.  The 
path  was  certainly  not  more  then  six  or  eight  inches  wide,  and  the 
grass  was  so  dense  that  if  you  put  your  hand  into  it,  you  lost  sight 
of  it.  Now  the  natives  have  a  method  of  ambuscade  which  is  very 
serious.  At  about  three  feet  from  the  path  they  cut  large  clear 
spaces,  in  which,  perhaps,  a  thousand  men  may  be  concealed.  The 
grass  conceals  them  like  a  curtain.  On  the  other  side  there  may 
be  another  space  cut,  and  perhaps  there  may^be  20,000  men  on 
your  line  of  march,  and  you  may  not  be  aware  that  there  is  a  soul 
in  the  country.  As  the  troops  march  along,  keeping  profound 
*  silence,  the  first  intimation  you  have  of  an  attack  is  a  peculiar 
whistle,  imitating  the  cry  bf  a  particular  bird.  Whenever  we  heard 
that  whistle  lances  immediately  came  across  the  path,  from  right 
to  left  and  from  left  to  right,  and  of  course  the  troops  had  to  open 
fire,  the  alternate  men  i&cing  right  and  left.  In  this  way  we  fought 
for  seven  days,  losing  very  few  men,  but  having  thirty  wounded. 
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tintil  we  arrived  at  Kionga.  I  often  look  back  on  the  events  of 
that  march,  although  I  had  very  little  to  do  except  directing  my 
little  force.  No  men  ever  behaved  in  a  more  admirable  way.  They 
had  nothing  to  eat,  but  though  they  were  black  men  they  had  such 
confidence  in  me  and  my  officers  that  they  were  perfectly  obedient. 

When  we  arrived  at  EioDga,  I,  of  course,  found  an  ally.  Then 
we  went  through  the  ceremony  of  exchanging  blood ;  but  it  is  not 
the  disgusting  ceremony  I  had  expected.  He  just  pricked  his 
arm  witii  a  lancet ;  you  prick  yours.  He  just  puts  his  lips  to  your 
wound,  and  you  put  yours  to  his ;  and  the  whole  thing  is  settled  ► 
lliat  is  a  kind  of  Freemasonry  among  the  natives,  and  I  really 
believe,  although  I  am  not  a  Mason  myself,  that  they  attach  much 
more  importance  to  their  Freemasonry  than  we  do  to  ours,  because 
Freemasons  do  quarrel  now  and  then ;  but  these  men  never  do.  If 
they  exchange  blood,  they  are  allies  till  death;  so  that  the  moment 
I  had  gone  through  this  unpleasant  rite,  I  found  not  only  that  I 
had  an  ally,  but  that  I  belonged  to  the  family. 

My  men,  being  in  very  great  need  of  rest,  built  a  stockade  close 
to  the  river,  and  we  remained  there  a  few  days  until  I  could  get 
from  my  new  ally  sufficient  men  to  carry  me  to  Fatiko.  I  thanked 
God  that  I  had  brought  my  men  down  safe.  I  formed  an  allitmce 
with  Eionga,  and  with  the  surrounding  tribes,  so  that  I  had  an 
immense  force,  and  could  walk  over  the  country  if  I  chose.  I 
placed  Bionga  on  the  throne  and  proclaimed  him  king.  I  placed 
thirty  men  and  the  colonel  in  the  stockade,  and  then  started  with 
Lady  Baker  and  Lieutenant  Baker  and  forty  men  to  Fatiko,  to 
see  what  had  become  of  the  unfortunate  commandant,  who  I  fully 
expected  had  been  murdered  with  the  whole  of  his  troops.  That 
was  the  most  trying  part  of  the  expedition,  because  if  he  had 
been  murdered  we  must  have  been  likewise.  It  would  have  been 
quite  impossible  to  retreat  through  the  slave  country  with  such 
a  small  force  as  I  had  with  me.  Fortunately,  as  I  have  described, 
the  people,  who  had  instructions  from  the  king  to  march  to  Fatiko, 
and  bring  the  Inggage  and  men  to  the  river,  and  murder  them 
in  the  night,  wished  to  retreat  themselves,  and  so  killed  eleven 
of  my  men,  and  forsook  them ;  and  the  remainder,  after  incredible 
sufferings,  and  nearly  dead  with  hunger,  reached  Fatiko,  and  told 
their  brothers  the  whole  of  the  circumstances.  They  knew  then 
that  I  must  be  attacked,  and  they  all  considered  that  I  was  dead. 
That,  I  think,  was  the  foundation  of  the  report  that  came  to 
England  some  months  ago.  We  had  gone  through  a  great  deal  of 
trouble  (as  you  may  imagine),  which  is  all  forgotten  now ;  but  still 
at  the  time  it  was  very  severe.    For  many,  many  nights,  we  had 
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no  bed — nothing  to  sleep  upon.  My  wife  had  to  sleep  upon  the  grass, 
out  down  and  soaked  with  a  heavy  dew  like  rain.  We  had  no 
meat  of  any  description  for  twenty-three  days — nothing  but  wild 
T^etables,  which  we  collected,  and  wild  plantains  which  we  boiled, 
and  which  formed  but  a  poor  substitute  for  potatoes.  In  this  way 
we  struggled  on,  thank  Qod,  in  good  health,  without  a  sick  man. 
The  soldiers  were  strong,  and  we  ourselves  were  strong,  but  very 
hungry. 

I  started  to  go  to  Fatiko  with  forty  men ;  and  I  must  tell  you  that 
Lady  Baker  had  to  march  on  foot  the  whole  way.  Just  aa  I  crossed 
the  river  on  the  road  to  Fatiko  I  met  some  natives,  and  immedi- 
ately thought  they  were  enemies,  as  we  had  done  nothing  but  fight 
for  so  long.  Half  the  soldiers  had  crossed  the  river,  and  I  sounded 
the  bugle  to  alarm  them ;  but  directly  the  bugle  was  blown,  these 
men  shouted  out,"  Is  that  the  Pasha?  Is  that  the  Pasha  ?  "  "Yes," 
said  my  men.  **  Oh,"  they  said,  "  that  is  right :  we  have  come 
from  Fatiko."  "  Is  he  here  f "  "  No,  he  is  at  Fatiko ;  bat  all  the 
slave-hunters  are  going  to  attack  him,  because  they  think  you 
are  dead."  Well,  it  seemed  ridiculous.  We  were  no  sooner  out 
of  one  trouble  than  we  were  into  another;  and  now,  having  won 
every  victory  and  gone  through  incredible  hardships,  just  as  I 
hoped  to  get  things  into  order,  I  heard  that  he  was  certainly  not 
murdered,  but  was  going  to  be,  which  was  much  the  same.  I 
pushed  on  with  my  forty  men  only,  but  they  were  good  ones — the 
Hite  of  the  whole  army,  armed  with  Sniders.  I  had  taken  great 
pains  to  teach  these  men  to  shoot,  and  altogether  they  were  as  good 
fellows  as  I  ever  wish  to  conmiand.  It  was  78  miles  to  Fatiko, 
and  we  arrived  there  at  half-past  nine  o'clock  on  the  morning  of  the 
Ist  of  August.  No  sooner  was  the  bugle  blown  and  the  men  turned 
out  to  meet  me — and  they  were  delighted,  as  they  had  heard,  as  you 
in  England  did,  that  we  were  all  massacred — ^than  I  inspected  the 
troops.  We  then  had  140  men ;  100  who  had  been  left  at  Fatiko, 
and  the  forty  that  I  had  brought.  The  slave-hunters  had  been 
endeavouring  to  incite  the  whole  tribe  against  us ;  but  had  entirely 
failed.  The  natives  had  noticed  the  difference  between  the  Govern- 
ment soldiers  and  ofiBcers  who  paid  for  everything,  and  these  rascals 
who  kidnapped  their  women  and  children,  and  took  away  their 
cattle  and  destroyed  their  country,  and  they  had  remained  true  to 
the  Grovemment,  although  they  saw  that  the  Government  was  weak. 
In  my  absence,  these  slave-hunters  had  not  only  kidnapped,  but 
had  murdered  the  women  out  of  spite  to  the  natives,  because  they 
declared  their  allegiance  to  myself.  They  burned  most  of  the 
villages  and  utterly  destroyed  thid  magnificent  country,  simply 
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because  the  natives  were  loyal.    Still  the  natives  said,  "  No,  we 
■will  suffer ;  but  we  will  cling  to  the  Pasha ;  we  will  cling  to  the 
Government."    When  I  arrived,  a  number  of  natives  had  followed 
from  the  native  villages,  because  they  wished  to  see  if  the  Govern- 
ment was  stronger  than  these  slave-hunters,  whose  camp  was  dose 
to  them.     No  sooner  had  I  turned  out  the  soldiers  and  inspected 
them,  than  those  fellows  turned  out  theirs.     They  had  270,  with 
nine  flags,  and  everything  in  military  order;    but  I  could   not 
conceive  that  they  would  have  the  audacity  to  attack  the  troops, 
because  140  disciplined  men,  I  consider,  ought  to  be  a  match  for  270 
irregulars.    But  no  sooner  had  the  troops  retired  into  camp,  than  in 
the  most  treacherous  manner  these  fellows  poured  a  most  withering 
volley  into  them  from  about  ninety  yards'  distance.     My  men  wift^ 
all  dressed  in  scarlet,  so  they  offered  an  excellent  mark,  and  six  or 
seven  fell  immediately.    We  should  have  suffered  very  great  loss, 
DO  doubt,  but  I  sounded  the  advance,  led  the  men  out,  and  of  course 
completely  crushed  the  enemy. 

That  day,  I  may  say,  completed  the  work  of  the  expedition.    The 
natives  had  heard  the  boasting  of  these  men :  they  had  heard  that  I 
was  dead,  and,  as  they  described  it,  they  saw  me  suddenly  spring  out 
of  the  grass.   They  saw  these  people  attack  the  troops  and  the  troops 
walk  over  them  with  the  bayonet ;  and  if  I  had  lifted  up  my  hand 
-500  natives  would  have  joined  the  Government.    Our  troops  killed 
141  on  the  spot.    There  were  270  at  the  commencement,  so  there  is 
no  doubt  the  Snider  rifle  had  had  a  most  terrible  effect.    It  only 
£hows,  I  think,  that  in  almost  any  expedition,  if  it  is  necessary  to 
use  force,  it  should  be  used  in  the  most  unflinching  manner.     But 
die  difficulty  was  this  :  from  that  day  I  had  not  only  the  trouble 
of  establishing  a  Government,  but  I  had  to  keep  the  natives  from 
Attacking  the  other  slave-trading  stations.    They  could  not  possibly 
understand  the  policy  of  mercy.  I  explained  to  ih&m,  "  Now  you  are 
subjects  of  the  Viceroy,  therefore  you  must  leave  it  to  me."  It  would 
be  a  long  story  to  tell,  but  by  the  use  of  a  little  diplomacy  and  some 
force  I  succeeded  at  last  in  driving  the  whole  of  the  slave-hunters  out 
of  the  country,  so  that  not  a  single  one  remained.     I  confiscated  the 
whole  of  the  ivory  in  the  stations,  which  was  worth  about  30,000Z., 
and  I  sent  down  to  Gondokoro  for  reinforcements.    It  was  four 
months  before  the  reinforcements  arrived,  and  that  gave  me  time  to 
establish  the  Government  throughout  the  country.  Now  *•  establish- 
ing a  Government "  is  a  very  curious  term.    You  see,  there  are  all 
fiorts  of  governments — governments  that  yield  to  popular  opinion, 
governments  that  rule,  and  governments  that  are  ruled  ;  but  I  had 
to  form  a  government  with  only  140  men  to  rule  in  this  populous 
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country,  whicli  had  lately  been  the  scene  of  nothing  but  anarchy. 
The  main  thing  was  to  assure  the  natives  that  they  could  depend 
on  the  Government  and  upon  its  protection.  They  soon  discovered 
that ;  and  the  next  thing  was  to  establish  an  irregular  Court  and 
taxation.  Thesa  natives,  like  most  others,  are  fond  of  protection, 
but  do  not  like  to  pay  for  it.  The  question  of  taxation  is  an 
awkward  one,  I  believe,  here  in  England,  though  I  know  nothing 
about  that;  but  taxation  with  a  negro  is  a  frightful  difficulty, 
because  he  always  has  an  idea  that  if  you  are  his  friend  you  must 
give  him  something  and  he  give  you  nothing.  When  they  heard 
that  I  was  going  to  tax  them,  it  was  a  serious  difficulty ;  but  at  last 
I  arranged  it  in  a  very  simple  form,  by  explaining  to  them  that,  as 
they  had  seen  with  their  own  eyes  what  strong  men  these  soldiers 
were,  and  how  they  had  driven  their  enemies  out  at  the  point  of  the 
bayonet,  they  must  keep  up  the  soldiers'  strength  by  feeding  them, 
and  I  established  a  corn-tax.  That  may  appear  very  ridiculous  to 
a  Chancellor  of  the  Exchequer  in  Europe,  but  it  answered  veiy  well 
there.  They  have  no  almanacs  there,  but  I  ordered  that  each  house 
should  pay  a  certain  measure  of  com  at  each  full  moon  ;  that  no  old 
man  was  to  pay  a  tax,  because  he  had  not  the  strength  to  till  the 
ground ;  that  no  woman  who  had  lost  her  husband  should  pay,  be- 
cause she  had  not  the  strength  to  do  the  work ;  and  that  nothing 
should  be  required  from  a  stranger  within  their  gates,  but  that  only 
able-bodied  men  should  pay.  This,  simple  as  it  appears,  answered 
so  well  that  every  village  paid  its  tax  regularly,  and  by  the  time 
my  reinforcements  came  up  from  Qondokoro,  not  only  was  the 
Government  firmly  established  throughout  an  immense  territory, 
but  the  people  were  paying  their  taxes  far  more  regularly,  I  believe, 
than  they  do  here,  because  sometimes  here  we  read  of  conscience- 
money — somebody  had  forgotten  to  pay.  When  the  reinforcements 
arrived,  there  were  no  appeals  made  to  the  Government  in  the 
newspapers  about  violent,  atrocious  outrages  by  policemen,  or  any- 
thing of  that  kind,  and  the  whole  country  was  in  the  most  perfect 
state  of  order.  No  tribe  could  make  war  on  another  without  the 
permission  of  the  Government.  The  taxes  were  paid  with  extreme 
r^ularity.  In  my  enthusiasm,  when  I  started  from  England,  I 
built  castles  in  the  air,  as  we  all  do ;  but,  at  the  expiration  of  the 
term  of  this  long  Expedition,  I  can  only  thank  God  that  my  castle 
was  built.  I  left  the  country,  I  can  assure  you,  with  the  greatest 
possible  satisfaction.  The  whole  of  that  large  region  was  in  a 
peaoefril  state.  I  marched  down  to  Gondokoro,  through  the  warlike 
tribes  of  Bari,  without  firing  a  single  shot.  I  ftmnd  nothing  but 
peace  and  goodwill  throughout  that  great  territory.     All  my  cares 
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were  therefore  over,  and  I  had  nothing  to  do  but  to  thank  God  most 
sincerely.  I  hope  it  continues  in  the  same  state  at  the  present 
naoment. 

I  left  the  territory  under  the  charge  of  a  colonel  of  the  army,  and 
I  had  only  one  fear.  Although,  as  an  Englishman,  I  had  done  what 
most  Englishmen  could  have  done,  and  the  result  was  most  satis- 
factory, I  was  very  much  afraid  that,  as  my  term  had  expired,  the 
future  Government  would  be  entrusted  perhaps  to  some  Turk,  who 
most  assuredly  would  have  upset  all  that  I  had  done.  In  Cairo  I 
heard  from  many  that  the  Viceroy  was  not  sincere.  Now  I  had 
seen  that  he  had  had  to  struggle  against  publio  opinion  in  the  sup- 
pression of  the  slave-trade,  and  as  I  had  suppressed  the  slave-trade, 
the  people  imagined  that  he  had  become  a  Christian,  or  he  would 
not  have  opposed  a  Mohammadan  institution  and  employed  me,  a 
Christian,  to  do  it.  JSTow  I  am  afraid  that  most  men  under  the  cir- 
cumstances would  have  employed  a  Turk  to  succeed  me,  and  that 
would  have  ruined  my  work ;  but  out  of  respect  to  England,  and  I 
feel  really  more  out  of  respect  faf  His  Eoyal  Highness  the  Prince  of 
Wales,  he  has  appointed  an  English  officer  to  succeed  me,  being 
determined  that,  as  the  English  have  had  the  honour  of  establishing 
a  Government,  and  giving  peace  to  the  country,  in  the  name  of  the 
Viceroy,  an  Englishman  should  carry  on  the  work  that  an  English- 
man began. 

In  conclusion,  I  can  only  say  that  frequently  during  my  absence, 
in  very  anxious  moments,  I  have  looked  forward  to  the  time  when 
I  should  return  to  England.  I  have  always  looked  forward  to 
meeting  the  Society  in  the  old  hall  of  Burlington  House,  emd  the 
change  I  have  found  has  been  strange  to  me.  I  have  often  attended 
meetings  of  the  Boyal  Geographical  Society,  but  I  never  saw  such 
a  meeting  as  this.  While  I  know  that  so  much  of  this  welcome  is 
for  myself,  and  feel  gratified  at  seeing  this  great  meeting,  I  cannot 
but  believe  that  a  great  proportion  of  those  present  came  to  welcome 
the  Prince  of  Wales  to  the  Society.  This  to  me  is  the  greatest 
honour  that  can  possibly  be  shown  me. 

His  Kotal  Highness  the  Pbihce  of  Wales  then  took  the  Chair,  and 
saad: — 

Sir  Bartle  Frere,  Ladies  and  GhnUemen,  Fellows  of  the  Boyal  Geographical 
Society : — 1  do  not  intend  to  give  you  an  address,  because  after  the  able  one  which 
my  friend  Sir  Siamuel  Baker  has  just  delivered,  an  address  from  me  would  be 
out  of  place.  I  am  anxious,  however,  on  this  occasion  to  say  a  few  words  of 
welcome  to  Sir  Samuel  Baker,  and,  on  the  part  of  the  very  large  meeting 
assembled  here  this  evening,  to  tender  him  our  warmest  thanks  and  acknow- 
ledgments for  the  interesting  and  clear  lecture  which  he  has  delivered  to  us. 
My  frknd  Sir  Samuel  has  ^en  kind  enough  to  allude  to  my  name  on  several 
occasions  during  the  course  of  his  lecture.    He  has  even  been  kind  enough  to 
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say  that  I  have  in  some  way  been  instrumental  in  farthering  the  commence- 
ment of  that  Expedition  which  he  has  so  clearly  shown  to  you  has  proved  so 
creat  a  success.  He  has  said  almost  too  much  in  that  respect,  for  I  can  assure 
nim  whatever  conversation  I  had  with  the  Viceroy  of  Egypt  at  the  outset  of 
the  Expedition,  or  rather  at  the  commencement  of  the  plans  for  the  Expedition, 
arose  from  the  great  interest  which  I  took  in  its  objects.  I  felt  sure  that  the 
Viceroy  placed  entire  confidence  in  Sir  Samuel  Baker,  and  believed  that  he 
would  be  able  to  carry  it  through.  The  difficulties  he  has  had  to  encounter 
have,  no  doubt,  been  extreme.  Those  difficulties,  however,  I  feel  convinced 
did  not  come  from  Cairo.  Sir  Samuel  has  told  you  what  an  enlightened  ruler 
the  Khedive  of  Egypt  is.  Perhaps  he  is  too  much  in  advance  of  the  time  in 
his  own  country.  At  any  rate,  1  feel  sure  that  he  individually  was  sincere  in 
his  wish  to  obtain  the  abolition  of  the  slave-trade  in  Central  Africa,  but  he  had 
to  contend  with  difficulties  thousands  of  miles  from  his  seat  of  government, 
and  it  was  impossible  for  him  to  control  what  occurred.  I  will  say  nothing 
further,  but  assure  Sir  Samuel  of  the  pleasure  it  has  given  me  to  see  him  this 
evening.  During  the  long  years  of  his  absence  I  always  looked  forward  to 
meeting  him  again.  We  were,  no  doubt,  startled  and  terrified  by  the  news 
that  he  was  no  longer  living,  but  we  trusted  the  rumour  was  not  true,  and  felt 
that  so  long  as  there  was  life  there  was  hope.  He  has  before  this  attained  a 
high  position  as  a  traveller,  as  a  sportsman,  and  as  a  Fellow  of  the  Boyal  Geo- 
graphical Society,  and  now  I  may  say  he  has  distinguished  himself  in  a  higher 
character,  as  a  philanthropist  performing  a  work  of  great  benefit  to  mankind. 

Sir  Babtle  Fsere  :  I  feel  sure  that  I  am  giving  utterance  to  the  general 
feeling  of  all  who  are  here  present  when  I  express  my  belief  that  this  occasion 
will  form  an  era  in  their  lives.  I  think  it  will  be  a  marked  day  in  the  history  of 
the  British  Empire,  because  you  have  welcomed  back  among  you  one  of  whom 
it  is  not  a  smsdl  thing  to  say  that  England  will  never  be  asluimed.  It  is  some- 
tlung  to  have  had  the  veil  lifted  from  that  wonderful  country  which  Sir  Samuel 
Baker  has  described,  with  its  barbarous  customs,  its  imlimited  forests,  its 
almost  insuperable  difficulties  of  travelling :  it  is  something  to  have  heard  from 
him  what  he,  as  an  eye-witness,  has  told  you  of  the  great  work  in  which  he 
has  been  so  long  engaged — ^the  suppression  of  the  slave-trade ;  it  is  something 
to  know  that,  amidst  all  difficulties,  our  English  race  still  retains  the  character 
it  always  had,  of  being  pre-eminently  one  able  to  command  others,  and  that 
the  power  of  empire  has  not  departed,  and  I  trust  it  is  not  likely  to  depart, 
foom  the  race  that  Sir  Samuel  so  well  represents.  I  think  I  may  also  congratu- 
late this  meeting  on  having  heard  those  details  which  Sir  Samuel  has  given  us 
of  those  who  were  his  companions  in  travel,  and  of  her  who  now,  not  for  the 
first  time,  appears  at  a  meeting  of  this  Society.  Under  difficulties,  from  which 
it  is  no  shame  to  say  the  stoutest  manly  heart  among  you  might  well  have 
shrunk,  she  supported  him  by  her  love  and  true  affection.  That,  I  am  sure,  is 
a  feature  in  the  great  work  which  will  not  be  foiigotten.  And  while  we  tender 
our  thanks  to  Lady  Baker  for  her  share  in  what  we  have  heard  of  this  evening, 
do  not  let  us  forget  those  other  noble  members  of  the  Expedition  of  whose  sup- 
port he  has  so  generously  spoken.  Some  among  them,  who  were  worthy  to 
follow  him — and  no  greater  praise  can  be  given  them — ^have  left  their  bones  in 
those  deserts,  we  may  trust  not  having  done  an  unfruitful  work  in  following 
him ;  but  there  are  others  who  have  returned  to  share  with  him  the  thanks 
which  I  am  sure  you  will  return  for  the  work  he  has  done.  I  trust  a  grateful 
country  will  not  let  go  unrewarded  the  merits  of  those  who  have  followed  him. 
Lastly,  and  I  am  sure  quite  as  unanimously  as  anything  that  has  been  agreed 
to  this  evening,  T  trust  you  will  allow  me  to  express  your  thanks  to  the  Vice- 
Patron  of  your  Society,  His  Boyal  Highness  the  Prince  of  Wales,  for  coming 
here  this  evening,  as  His  Boyal  Highness  and  His  Boyal  Highness  the  Duke  of 
Edinburgh  have  so  kindly  done.    I  am  sure  it  must  have  given  them  much 
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pleasure,  as  affording  indications  of  the  manner  in  which  all  England  will  be 
proud  to  follow  him  in  taking  the  lead,  and  a  very  effectual  lead,  in  tlie  great 
work  of  philanthropy  in  which  Sir  Samuel  Baker  has  been  engaged.  Will  you 
allow  me.  Sir  Samuel,  on  behalf  of  this  meeting,  to  return  to  you  and  to  Lady 
Baker  the  unanimous  thanks  of  the  Society  for  your  lecture  ? 

Sir  S.  Bakeb  :  Your  Royal  Highness,  Sir  Bartle  Frere, — I  wish  to  say  one 
or  two  words  in  reply  to  the  kind  allusions  of  His  Koyal  Highness  tiie  Prince 
of  Wales  to  me.  I  must  say  that,  after  passing  through  so  many  difficulties, 
it  is  good  to  have  one  kind  word  from  any  one  in  the  position  of  His  Royal 
Bighness ;  but  as  he  honoured  me  with  his  confidence  before  I  started,  so  in 
every  difficulty  and  danger  I  recollected  the  kind  farewell  that  His  Royal  High- 
ness gave  me.  I  knew  the  trust  he  placed  in  me,  and  I  was  determined  that 
he  should  not  be  disappointed.  At  the  same  time,  when  I  listened  to  the  kind 
praise  he  gave  me,  I  could  not  help  feeling  that  those  praises  came  more  from 
the  kindness  of  his  heart  than  from  my  own  deserts.  I  therefore  wish  now  to 
speak  of  the  merits  of  others.  First  of  all  I  must  bring  to  the  notice  of  Eng- 
land and  of  this  Society  the  merits  of  Mr.  Baker,  who  is  a  lieutenant  in  the 
Eoyal  Navy.  He  has  been  my  aide-de-camp  throughout  the  whole  Expedition. 
He  accompanied  me  foot  by  foot  the  whole  of  t£e  way.  The  whole  of  the 
topc^raphical  department  was  entrusted  to  his  charge,  and  I  think  the  Society 
will  acknowledge  that  every  position  he  has  laid  down  may  be  accepted  as  a 
true  position,  so  that  we  can  now  start  as  certainly  from  Fatiko,  in  Africa,  as 
we  could  from  Greenwich.  I  believe  the  Society  will  be  satisfied  with  all  he 
has  done,  and  I  trust — ^though  perhaps  I  ought  not  to  mention  it  here,  that  we 
shall  soon  see  him  in  active  service,  instead  of  being,  as  he  unfortunately  is,  on 
the  retired  list. 
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1.  Progress  of  the  Livingstone  East  Coast  Belief  Eocpedilion, 

Letters  from  Lieut.  V.  L.  Cameron,  r.n..  Commanding  the 
Expedition.* 

«glB^  "  Mpwapwa,  June  16th,  1873. 

•*  Since  my  last  letter  from  Rehenneko  Mr.  Murphy  joined  us  on  the 
26th  ult.,  very  ill  and  knocked  up,  bringing  us  the  sad  news  of  poor  young 
Moffat's  death,  which  occurred  on  the  22nd  May,  at  a  short  distance  this  side 
of  Sembo.  He  died  from  the  effects  of  African  fever  acting  upon  a  weak 
constitution,  the  symptoms  being  great  prostration  and  weakness,  and  loss  of 
appetite,  although  when  first  attacked  he  ate  largely,  but  after  some  little  time 
he  could  take  nothing.  Murphy  did  all  he  could  for  him,  giving  him  stimu- 
lants, but  unfortunately  <Hd  not  give  enough  quinine,  or  take  enough  himself, 
thinking  that  as  the  symptoms  were  different  from  those  of  the  fever  he  had 
at  Bagamoyo  it  was  not  fever  at  all,  but  some  other  sickness. 

"  Murphy,  on  arrival,  was  so  weii  that  he  could  not  walk  without  assistance, 
and  we  had  to  wait  till  the  30th  ult.  to  enable  him  to  be  moved  with  safety, 


•  Vide  *  Proceedings,*  vol.  xvii.,  No.  v.,  p.  386. 
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and  then  he  had  to  be  carried  by  porters  for  three  days,  as  he  was  unable  to 
ride. 

"  Our  first  march  from  Behenneko  was  short,  on  account  of  the  difficulty  of 
getting  the  men  together  in  the  morning,  which  prevented  our  starting  before 
10.30  A.M.,  after  my  having  five  hours'  work  in  driving  and  bothering  to  get 
them  together. 

"  We  made  two  more  marches  to  Muinyi  Useghara,  where  I  intended  to  halt 
for  two  days  to  enable  Murphy  to  recover  thoroughly,  but  were  unluckily 
detained  by  an  unfortunate  occurrence  at  Mbum^,  where  I  had  sent  a  party  of 
men  to  buy  food,  as  at  Muinyi  it  was  both  scarce  and  dear. 

'*  The  party  consisted  of  ten  askari  and  thirty  pagazi,  and  all  went  well  at 
first ;  however,  when  all  the  food  was  collected  and  packed,  a  tom-tom  was 
heard  beating,  and  on  our  men  asking  what  it  meant,  the  village  people  said 
perhaps  it  was  the  Watuta  coming  to  rob  them.  One  of  our  askari  then  went  out 
of  the  village  gate  to  see  ^according  to  his  own  account)  what  was  the  matter, 
and,  going  through,  his  nfle  went  off  and  shot  a  man  and  killed  him  on  the 
spot.  Of  course  there  was  a  great  row  and  confusion  immediately,  and  the 
man  in  charge  of  our  people  put  down  his  arms  and  caught  the  offender,  who 
was  tryine  to  run,  and  took  nis  arms  from  him,  gave  them  to  another  askari, 
and  then  delivered  up  to  the  villagers  the  man  who  had  fired,  saying,  "  Here 
is  the  nmn  who  has  done  the  wrong,  I  must  go  and  see  my  master  and  fiini 
out  what  I  must  do.*'  By  this  time  all  the  pagazi  except  one  were  gone,  and 
dispersed  to  the  four  winds,  each  trying  to  seek  safety  in  flight ;  and  some  of 
the  askari  who  were  separated  from  the  rest  also  ran.  When  Umbari  (the 
man  in  charge,  who  was  one  of  Speke's  Faithfuls,  and  also  up  here  with 
Stanley)  looked  round  he  found  himself  Alone,  unarmed  and  threatened 
with  violence,  so  he  also  got  away  as  best  he  could.  Five  askari  were  made 
prisoners,  and  one  pagazi.  An  Arab  who  had  been  very  civil  to  us  at 
Behenneko  (Sayd  bin  Omar  by  name^  and  who  lives  at  another  Mbum^,  about 
ten  miles  from  the  Mbumd  at  whicn  all  this  occurred,  happening  to  be  in  a 
vilfage  near,  made  the  best  of  his  way  to  the  place,  and  succeeded  in  preventing 
our  men  being  ill-used.  He  also  obtained  the  liberation  of  one  of  the  askari, 
and  sent  him  and  some  of  his  own  men  vnth  letters  to  tell  us  of  the  occurrence, 
and  also  what  we  ought  to  do,  saying  that  the  same  thing  had  happened  to 
him  some  years  ago,  and  he  had  to  pay  80  doti,  three  slaves,  two  guns,  and  a 
keg  of  powder,  and  offering  his  services  to  settle  the  affair,  which  I  gladly 
accepted,  and  it  ended  in  our  having  to  pay  109  doti,  besides  losing  three  and 
a  half  days'  food  and  some  10  or  12  doti  in  minor  presents,  &c.  The  man  who 
had  offended  was  delivered  up  to  us  in  rather  a  seedy  state,  having  had  his 
head  broken  with  a  knobstick,  and  the  last  few  days  he  has  been  shamming, 
so  I  have  been  able  to  get  nothing  out  of  him,  or  to  punish  him  as  he 
deserves. 

"  All  this  detained  us  at  Muinyi  till  the  10th  inst.  We  came  on  here  in 
five  marches,  the  two  last  from  Lake  Ugombo  being  very  severe,  owing  to  the 
absence  of  water  and  the  long  distance  to  be  marched,  as  we  did  a  good 
25  miles  in  the  two  days.  One  pagazi  died  on  the  second  day,  as  well  as  one 
of  our  donkeys,  which  was  carrying  nothing.  We  have  at  present  twenty 
donkeys  out  of  the  twenty-four  we  purchased ;  one  died  at  Shamba  Gonera, 
one  was  left  lame  at  Bagamoyo,  and  one  1  had  to  shoot  at  Muinyi,  as  he  was 
badly  wounded  by  a  leopard  or  some  wild  beast,  which,  with  the  one 
mentioned  above,  completed  the  number.  All  the  other  donkeys  are  in  good 
condition,  and  I  hope  they  will  continue  so  and  render  us  good  service ;  one 
great  advantage  is  that  they  cost  nothing  to  feed. 

**  Stanley  must  have  been  dreaming  when  he  spoke  of  Lake  Ugombo  ever 
extending  to  Marenga  Mkali ;  the  whole  lie  of  the  country  forbids  such  an 
idea,  as  we  have  been  gradually  rising,  and  here  we  are  700  feet  above  the  lake. 
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**  The  hills  of  Us^hara  are  very  steep  and  rocky,  making  very  bad 
travelling. 

'*  The  long  delay  at  Behenneko,  and  the  shooUng  case  at  Mbam^,  have 
l>een  very  expensive  to  ns  in  the  way  of  cloth.  Of  wire  we  have  as  yet 
expended  none,  and  of  beads  only  twenty  khete,  so  we  are  pretty  well  off  in 
that  way ;  but  to  continue  any  work  which  Dr.  Livingstone  may  give  us, 
a  further  supply  of  cloth  is  imperative,  as  well  as  some  few  things  of  which  I 
have  sent  a  list  to  Dr.  Kirk. 

"  Some  more  work-books,  another  set  of  Inman's  tables,  and  two  or  three 
white  slates ;  some  quill  pens  and  pencils,  also,  will  be  wanted  to  go  on. 

"  We  all  three  now  are  in  good  working  order,  and,  D.V.,  I  trust  may 
continue  so. 

"  News  from  Unyanyembe  seems  to  say  that  Mirambo  is  being  beaten  back, 
as  all  the  neighbouring  tribes  have  joined  with  the  Arabs  against  him. 

•*  Supplies  are  scarce  here,  as  a  band  of  plunderers  is  hovering  about  the 
mountains  under  the  leadership  of  a  man  called  K&drige,  and  the  inhabitants 
are  afraid  to  meet  him  in  the  open,  but  content  themselves  with  defending 
^eir  tembes,  which  are  here  seen  for  the  first  time,  so  they  have  had  most  of 
their  cattle  driven  off,  and  corn  burnt  and  destroyed.  At  Lake  Ugombo  we 
saw  a  party  of  about  sixty  men,  women,  and  children,  who  were  migrating 
with  their  household  goods  and  goats,  as  their  tembe  had  been  destroyed ; 
they  were  going  to  settle  at  our  halting-place  of  the  night  before,  where  a 
village  was  being  built. 

"  We  have  as  yet  met  with  no  slave  caravans,  and,  from  what  I  hear,  the 
present  supply  of  slaves  for  the  coast  is  prinoipally  drawn  from  Ubenu  and  the 
surroundiog  districts,  the  Arabs  finding  the  ivory-trade  so  much  more  lucrative. 

"  I  think  it  is  quite  certain  that  the  Mukondokwa  joins  the  Wami,  and  not 
the  Lungerengeri,  as  the  body  of  water  in  the  Mukondokwa  would  more  than 
fill  the  tatter's  ordinary  bed,  even  now  after  a  month  of  fine  weather,  and  the 
Lungerengeri  v^ras  not  nearly  full  when  Murphy  crossed  it  in  the  middle  of 
the  rains. 

'*  As  Murphy  has  sent  his  accounts  at  Bagamoyo  home  it  is  no  use  repeating 
than  over  again.  After  my  last  accounts  were  sent  in  I  drew  350  dollars  to 
pay  AbduUah  Dinah  his  bill,  and  100  dollars  to  clear  out  the  caravan  from 
Kikoka.  llie  balance  I  had  in  hand,  and  the  100  dollars,  were  spent  in 
hiring  pagazis,  buying  food,  and  paying  the  ferry  over  the  Kingani,  with  the 
exception  of  15  dollars  which  I  sent  back  to  Murphy  to  help  him  through  at 
Bagamoyo. 

"We  have  up  to  the  present  time  expended  25  bales  since  leaving 
Kikoka,  but  much  of  it  is  Mhongo  and  advances  to  the  men;  and  the 
halt  at  Muinyi  Useghara  cost  us,  including  the  money  paid  for  the  man 
killed,  nearly  5  bales.  Each  bale  of  cloth  contains  56  doti.  We  have  still 
remaining  39  bales  common  cloth  and  4  of  coloured,  and  if  we  had  been  able 
to  bring  on  the  stock  I  had  purchased  would  have  been  amply  provided,  but 
we  had  to  sell  to  obtain  money  to  pay  pagazi,  and  lost  heavily  thereby. 

•*  I  hope  the  map  I  sent  arrived  safely,  and  that  it  will  give  satisfaction. 
**  Our  letters  this  time  are  taken  down  by  an  Arab's  slave,  who  starts 
shortly.    He  says  he  did  the  same  for  Captains  Speke  and  Grant,  so  I  suppose 
he  is  to  be  trusted.  "  V.  Lovett  Cameron,  b.k." 

"  P.S.  The  last  lunar  I  sent  Captain  George  is  not  good,  as  I  found  afterwards 
the  sextant  with  a  considerable  amount  of  side-error,  which  I  omitted  looking 
at  when  I  took  the  sights. 

"  I  make  the  latitude  of  Muinyi  6^  44',  and  of  this  place,  6^22',  Long.,  &c., 
I  have  not  yet  worked  out,  but  will  send  it  by  next  letter." 
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«*  Sir,  "  Kimandi,  Ugogo :  June  2&th,  187?. 

"  Since  my  last,  dated  Mpwapwa,  we  liave  marched  on  to  this  place, 
where  we  are  now  detained  for  a  couple  of  days  by  'Mhongo  claims.  We  left 
Mpwapwa  on  the  18th,  and  marched  the  same  day  to  Kisokweh,  which  we 
found  occupied  by  the  robber  tribe  of  Wadirigo.  They  had  appropriated  aR 
the  cattle  and  crops  of  the  inhabitants,  who  had  emigrated  to  Madete.  They 
were  a  fine  race  of  men,  and  armed  with  spears,  assegais,  which  they  throw 
well  for  40  or  60  yards,  and  hu^e  shields.  They  wear  very  little  clothing,, 
many,  both  men  and  women,  going  entirely  naked.  As  they  seemed  inclin^ 
to  part  with  their  booty  cheaply  I  laid  in  a  stock  of  goats,  as  I  heard  they 
were  dear  in  Ugogo.  On  the  19th  we  marched  on  to  Chunyo,  where  I  got  a 
lunar,  which  ^Isood.  us  in  longitude  36®  1'  69'6".  The  water  at  Chunyo  we 
were  agreeably  surprised  by  finding  good.  Stanley  here  also  drew  upon  hia 
imagination  for  the  sketch  which  appears  in  hb  book. 

"  On  the  20th  we  commenced  our  march  across  the  Marenga  Mkali,  which 
was  done  in  two  days,  llie  Marenga  Mkali  is  a  large  plain  with  a  gravelly 
soil,  with  here  and  there  small  hills  and  masses  of  granite  piled  up,  witli 
numerous  watercourses  all  running  from  north  to  soutk  In  the  rainy  season 
there  is  ho  lack  of  water,  as  was  seen  by  the  numerous  khambi  we  passed  all 
along  the  road.  We  bivouacked  that  night  in  the  open  without  tents,  and 
marched  at  daylight  on  the  21st,  reaching  the  eastern  confines  of  Ugogo  after 
about  five  hours'  march.  Here  the  country,  although  sterile  in  appearance, 
produces  abundant  crops  of  matama  and  'mwere,  besides  beans,  pump- 
kins, &c.  The  water  here  was  dirty,  being  kept  in  open  pits,  into 
which  the  dust  and  dirt  drifts  with  the  constant  little  squalls  froifi  the 
eastward. 

"  On  the  22nd  we  marched  for  four  hours  to  a  camping-place  near  the  tembe 
of  the  chief  of  the  district  of  Moum^.  Here  we  were  detained  for  three  days 
by  'Mhongo,  as  at  first  the  chief  and  all  his  people  were  drunk  in  consequence 
of  one  of  his  sisters  having  died  about  a  we^k  before.  The  water  here  wan 
obtained  by  digging  about  three  feet  in  a  river-bed  near  the  camp.  Tho 
country  is  well  cultivated,  population  and  cattle  numerous.  Got  a  latitude  bj 
Mer.  Alt.  0  6**  19'  13"  8. ;  the  height  above  the  sea  is  3460  feet. 

"  On  the  26th  we  marched  on  close  to  this  place,  and  camped  near  to  a  good- 
sized  pond,  on  which  were  numerous  waterfowl  (teal  and  mvers),  and  yester- 
day we  came  on  here,  where  'Mhongo  has  to  be  paid  again,  but  could  do 
nothing,  as  the  prime  minister  was  drunk.  Got  latitude  by  Mer.  Alt.  0 
&>  24'  02" ;  height  above  sea,  3362  ft. 

"  The  people  here  seem  a  good-humoured,  merry  set,  and  arrant  cowards^ 
They  are  very  inquisitive,  and  when  we  are  at  meals  a  crowd  collects  roun<} 
the  tent  doors.  They  think  we  are  all  great  magicians,  because  we  light  ou? 
pipes  with  burning  glasses,  and  think  the  sextant  and  artificial  horizon  some* 
thing  supernatural. 

**  The  climate  here  seems  good,  there  is  no  malaria  and  apparently  nothing 
to  produce  fever,  and  we  are  all  three  in  the  enjoyment  of  excellent  health. 
We  have  lost  no  more  donkeys,  but  since  coming  into  Ugogo  have  lost  seven 
pagazi  by  desertion. 

"  We  have  left  Stanley's  route,  and  intend  going  by  Kanyenye,  as  Pemberafc 
Pereh,  having  had  some  ivory  stolen,  has  avowed  his  intention  of  stopping  all 
caravans  from  Bagamoyo  and  making  them  pay.  Although  we  are  strong 
enough  to  resist  any  such  extortion,  still  I  think  it  better  to  avoid  any 
disturbance. 

"  I  am  in  hopes  that  we  shall  settle  'Mhongo  to-day,  and  march  to-morrow 
for  Kanyenye,  which  is  two  marches  off.  We  ought  to  reach  Unyanyembe> 
allowing  for  all  stoppages,  in  thirty  days. 
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"  Just  as  I  write  these  words,  Issa,  the  storekeeper,  comes  in  and  reports 
'Mhongo  settled  for  23i  doti ;  some,  however,  being  coloured  cloth. 
"  I  must  now  close  my  letter,  as  the  leader  of  the  down  caravan  is  off. 

"  V.  LovETT  Camebon,  Lieut.  b.n." 

"  Kanvenye,  July  5th,  1873. 
"  Ut  6®  23'  38"  obs.     Long.  34°  58'  by  aoct 
**  P.S.  Since  writing  the  above  we  have  come  on  here,  and  I  will  give  a 
r^umd  of  ova  proceedings  since  then.     1st.  The  Arnb  went  off  again  without 
calling,  so  we  were  unable  to  send  our  letters  from  Kimandi,  or  Muvatta,  as  it 
is  also  called. 

"  We  marched  on  the  29th,  arriving,  after  four  hours,  at  Mpanga  Sanga,  au 
extensive  clearing  in  the  jungle,  where  ihere  were  a  couple  of  ponds  and  several 
tembe.  Here  lihongo  had  to  be  paid  again,  and  we  had  to  remain  a  day  in 
consequence.  One  of  the  ponds  in  the  rainy  season  must  be  of  considerable 
size.  We  marched  on  again  on  July  1st,  passing  two  large  ziwa,  where  there 
were  several  waterfowl,  ducks,  &c.,  where  we  Imlted  for  breakfast,  and  then 
on  f^in  till  sunset,  when  we  camped  in  the  wild,  going  on  the  next  morning 
at  daylight  to  the  eastern  confines  of  Kanyenye,  the  largest  district  in  Usogo, 
where  we  halted  near  another  ziwa,  coming  on  here  on  the  3rd,  where  we  have 
been  camped  since  waiting  to  settle  'Mhongo.  Latitude  of  Mpanga  Sanga 
6**  22'  26" ;  height  above  sea,  3393  ft.  Of  E.  Kanyenye,  6°  23' ;  and  2861  ft. ; 
and  here,  6°  23'  28" ;  and  2906  ft.  We  have  passed  several  watercourses,  all 
draining  to  the  southward — some  trending  rather  to  the  east.  Since  entering 
Kanyenye  we  have  passed  two  pools,  the  beds  of  which  were  thickly  covered 
wit^  salt^  of  which  I  am  laying  in  a  stock  for  barter  on  the  road  ahead,  as  I 
bear  it  is  scarce  in  front,  and  therefore  will  repay  carriage.  We  have  been 
able  to  do  nothing  about  'Mhongo  yet,  as  yesterday  the  king's  son  was  drunks 
and  to-day  he  is  building  a  house,  but  I  have  sent  him  a  message  to  say  that 
if  be  has  not  time  to  attend  to  'Mhongo  I  shall  suppose  he  does  not  want  it 
and  shall  go  away  without  paying  it,  so  I  am  in  hopes  of  arranging  to-day. 
Two  caravans  have  come  in  from  Unyanyembe  to-day,  and  bring  news  that 
Mirambo  is  nearly  finished  off,  only  having  two  tembes  left  to  him,  and  that  the 
Arabs  are  following  up  their  advantage ;  if  this  is  true,  the  direct  road  to  Ujiji 
will  be  open,  and  we  may  arrive  there  by  the  end  of  September.  The  soil 
here  is  mostly  a  red  sort  of  loam  with  a  clayey*  subsoil,  which  I  suppose 
accounts  for  the  presence  of  the  numerous  ponds,  llie  red  soil,  in  places,  give* 
way  to  black  earth,  and  in  others  to  sand,  but,  wherever  it  is  cultivated, 
produces  good  crops  of  grain. 

«  V.  L.  C." 


"  SiB,  «  Mdaburu,  July  14th,  1873* 

"  We  left  Kanyenye  on  the  9th,  after  having  made  the  longitude  by 
Innars  (e.  x  w.  ^  x  1?)  34°  44'  07",  which  is  about  20  miles  west  of  Captain 
Speke's  position.  However,  as  it  agrees  perfectly  with  my  dead  reckoning 
and  lunars  at  Chunyo  and  Rehenneko,  I  am  inclined  to  think  it  correct.  I 
think,  for  a  considerable  distance,  the  position  on  both  his  and  Captain  Burton's 
maps  are  too  far  to  the  eastward  ;  Captain  Burton's  map  and  itinerary  being 
still  further  east  than  Captain  Speke's  map. 

**  I  am  seizing  this  opportunity  of  writing  just  after  a  heavy  day's  march 
from  Khoko,  as  an  Arab  caravan,  who  had  heard  of  our  coming  here,  had  the 
great  courtesy  to  wait  our  arrival,  instead  of  passing  us  on  the  march,  on 
^e  chance  of  our  having  letters  to  send  down. 

"  It  belongs  to  Sayd  bin  Salim,  the  principal  Arab  of  Unyanyembe,  and  is 
going  down  to  the  coast  with  letters  and  ivory.  I  hear  Mirambo  has  only  got 
one  village  left,  but  that  the  direct  road  from  Unyanyembe  to  Ujiji  has  beeik 
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80  plundered  during  the  warfare  that  it  will  be  impassable  for  caimirans  for 
some  time  to  come. 

*'  I  am  obliged  to  close-reef  this  letter,  but  I  hope  to  be  in  Unyanyembe  in 
a  little  over  a  fortnight,  when  I  will  send  more  detailed  accounts  of  our  pro- 
ceedings and  intentions,  as  well  as  map  of  our  route  up  to  there. 

•*  V.  LovETT  Camebon,  Lieut.  e.n." 


2.  Examination  of  the  Lufigi  Biver  Delta,  East  Afriea,    By 
J.  KiBs:,  M.D.,  Political  Besident,  Zanzibar. 

*'  The  attention  of  geographers  has,  for  some  time,  been  called  to  the  Lufigi 
Kiver,  which,  throughout  its  whole  course,  still  remains  unknown,  ihe  mouths 
by  which  it  opens  to  the  sea  not  being  even  laid  down  with  anything 
approaching  to  accuracy  in  our  best  maps.  It  has  also  been  thought  that 
this  stream,  coming  from  a  great  distance  inland,  might  yet  "ptove  to  be  an 
available  water  way  for  trade  into  Centi-al  Africa. 

"  The  head  waters  of  the  Lufigi  coming  from  the  lands  of  Urori,  Uhena, 
TJranga,  and  South  Unyamwezi,  open  to  the  sea  behind  the  Island  of  Mafia, 
a  district  most  imperfectly  examined  by  the  Surveying  Staff  imder  Captain 
Owen,  who,  it  appears,  did  not  even  sec  the  coast-line  or  attempt  to  delineate 
it  on  the  charts. 

**  The  alluvial  Delta  of  the  Lufigi  has  a  sea  face  of  30  miles  in  length,  but 
nowhere  does  it  extend  far  inland ;  the  southern  arms  are  now  shut  off  from 
the  river,  or  united  only  by  connecting  canals  with  those  from  the  north,  by 
which  alone  the  body  of  water  at  present  finds  its  way  to  the  sea. 

"  Desirous  to  determine  the  position  of  the  principal  branches,  and  reach, 
if  possible,  the  body  of  the  river,  where  these  become  imited,  so  as  to  estimate 
its  comparative  importance  and  the  prospects  it  affords  either  for  further  ex- 
plorations or  for  trad^e,  Captain  Wharton,  in  company  with  myself,  started  in  a 
steam  cutter.  Entering  the  Simbaoranga  mouth,  which  we  had  been  told  was 
the  largest  and  deepest,  we  found  on  the  outer  bar  not  less  than  one  fathom  and 
a-half  at  low  water  springs,  and  inside  the  river  became  suddenly  much  deeper. 

**  Following  a  s.8.w.  course  we  ascended  this  wide  mangrove-lined  creek, 
passing  many  channels  going  off  to  the  right  and  left,  the  first  met  with  on 
the  north  being  that  passing  to  the  sea,  known  as  the  Kikunja  mouth.  About 
9  miles  up  the  river,  which  was  still  mangrove  lined,  it  divided  into  two  arms 
of  nearly  equal  size,  the  one  we  had  ascended  being  the  most  northerly;  the 
other,  called  the  Bumba,  passing  eastward  to  the  sea.  On  our  return  we 
followed  the  latter,  which,  although  more  shallow  than  the  Simbaoranga 
mouth,  seemed  to  have  a  right  to  be  considered  the  main  embouchure  of  the 
river,  the  water  being  here  perfectly  fresh  at  the  mouth,  even  when  the  tide 
commenced  to  flow.  Three  miles  above  the  bifurcation  of  the  Bumba  and 
Simbaoi*anga  streams  we  came  to  the  Mukurani  creek,  which,  the  natives 
assured  us,  was  the  highest  offset  going  to  the  sea ;  the  Mukurani  unites  with 
one  of  the  southern  creeks,  prolmbly  that  named  the  Jazi,  which  again  by 
cross-creeks  is  connected  with  three  or  four  more. 

"Above  the  Mukurani  the  river  makes  a  great  bend,  and  all  mangroves  are 
here  left  behind,  and  nothing  seen  but  the  alluvial  plain  covered  with  the 
rankest  grasses ;  clearings  here  and  there  were  observed  where  rice  was  being 
planted,  this  being  the  second  crop  of  the  season,  and  here  the  natives  came 
unarmed  to  the  banks  to  watch  the  steamer. 

"At  the  point  where  we  turned  to  come  back  to  the  ship  the  stream  was 
about  150  yards  in  width,  6  feet  average  depth  in  the  channel,  and  flowing 
2  knots.   So  far  as  we  could  see  ahead  there  were  neither  moimtains  nor  other 
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obstacles  to  prevent  boats  from  passing ;  the  chief  obstruction  in  this,  as  in  all 
East  African  streams,  would  arise  from  the  sand  banks  which  had  begun  to 
appear  where  we  turned  back, 

"  In  the  dry  season  I  cannot  think  that  a  boat  of  the  size  of  the  steam 
cutter  we  had  would  be  able  to  reach  very  far,  although  in  July,  before  the 
water  has  fallen  and  the  river  dried  up,  there  seems  no  reason  to  doubt  it 
might  pass  a  very  long  way  up  inland. 

"  The  natives  we  spoke  with  knew  nothing  of  the  river  above,  but  I  have 
been  assured  that  about  200  miles,  if  not  near  the  coast,  it  is  full  of  rapids. 
In  comparison  with  other  African  streams  1  have  explored  it  will  rank  as 
slightly  larger  than  the  Bovuma. 

"  The  slave  crossing,  where  caravans-  pass  from  Kilwa  to  Dardalam  and  the 
north,  was  still  some  distance  beyond  where  we  reached,  the  muddy  delta 
lands  being  avoided  both  on  account  of  the  difficulty  in  crossing  creeks,  and 
the  scarcity  of  food,  which,  higher  up,  is  cheap  and  abundant 

"  I  have  the  honour  to  forward  herewith  a  plan  of  the  river  delta  and  river 
so  far  as  examined,  which  has  been  kindly  placed  at  my  disposal  by  Captain 
Wharton,  and  that  may  be  of  interest  to  the  President  of  the  Eoyal  Geogra- 
phical Society  as  a  small  contribution  to  the  map  of  Africa. 

"  John  Kirk, 
"  H.B.M/8  Political  Agent  and 
Consul-Genei-al,  Zanzibar." 


3.  On  Captain  PrahewdUhy'a  Explorations  in  Mongolia  and  Northern 
Tibet,  1870-73.     By  Net  Eliab,  Gold  Medallist  b.  g.  s. 

Op  the  numerous  exploring  expeditions  sent  into  the  interior  of  Asia  of  late 
years,  by  the  Russian  Government,  one  of  the  most  important  and  best  con- 
ceived has  just  been  brought  to  a  close  by  the  return  or  Captain  Prshewalsky 
and  his  party  to  St.  Petersburg,  from  Northern  Tibet  This  officer,  who 
had  long  been  known  as  an  able  explorer  and  naturalist,  was  deputed  by  the 
Russian  Greographical  Society,  under  the  sanction  and  supervision  of  the 
Ministry  of  War,  in  1870,  to  lead  an  expedition,-  as  then  announced,  to 
Southern  Mongolia ;  and  from  that  time  to  the  present,  many  in  this  country 
and  on  the  continent  have  followed  his  movements  with  the  keenest  interest^ 
so  far  as  the  meagre  accounts  from  time  to  time  received,  would  allow  of. 

He  was  despatched  from  St.  Petersburg  in  August  of  that  year,  and  reached 
Peking  in  the  early  winter,  there  to  make  all  necessary  preparations,  and  to 
obtain  infOTmation  regarding  the  western  territories  he  proposed  to  traverse. 
His  arrival,  however,  was  ill-timed ;  for  the  so-called  "  Mahomedan  rebellion  " 
was  just  then  at  its  climax,  and  the  whole  of  North-western  China  may  be 
said  to  have  been  in  a  state  of  blockade.  During  the  spring  victory  after 
victory  had  been  gained  by  the  rebels  in  Shensi ;  its  capital,  Si-Ngan-fu,  had 
been  invested ;  the  valley  of  the  Wei  had  been  cleared  of  Imperialist  troops, 
and  a  Moslem  invasion  of  the  inner  provinces  had  only  been  checked  at  Tung 
Kuan  by  the  passage  of  the  Yellow  River.  About  midsummer  Kuei-hua- 
ChSng,  one  of  the  strongest  frontier  cities  of  China,  was  entirely  blockaded 
from  the  side  of  Mongolia,  and  raids  were  frequently  made  into  the  very 
suburbs  of  the  town.  Uliassutai  had  been  attacked  in  October,  and  burned 
to  the  ground ;  and  so  great  were  the  fears  of  the  Chinese  that  its  fate  would 
be  shared  by  Urga,  where  the  Russians  have  a  considerable  interest,  that  they 
allowed  the  place  to  be  garrisoned  with  Russian  troops  from  Siberia,  for  the 
common  protection. 

Under  these  circumstances  Captain  Prshewalsky  found  it  necessary  to  wait 
for  more  peaceful  times  before  commencing  his  undertaking,  but  occupied 
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himself  meanwhile  with  an  exploratory  journey  into  Eastern  Mongolia.  Leaving 
Peking:  on  the  25th  February,  1871,  and  passiug  out  of  China  by  the  Ku-Pei- 
Kou  Pass,  he  visited  the  Dolo-nor  and  the  Peitcha  range  of  mountains,  and  re- 
entered China  by  the  Kalgan  Pass  on  the  24th  April.* 

Affairs  in  the  West  having  by  this  date  become  more  encouraging,  he  re- 
formed his  party,  and,  after  only  a  few  days'  halt  at  Kalgan,  commenced,  on 
the  3rd  May,  to  put  his  main  project  into  execution.  The  expedition  now 
consisted  of  three  Europeans  besides  the  leader — viz.,  Mr.  Pyltsoff  and  two 
Cossacks,  and,  with  a  caravan  of  eight  camels  and  some  ponies,  the  course  was 
directed  along  the  southern  edge  of  the  Mongolian  table-land  towards  the  town 
of  Bauiu,^  on  the  Yellow  River.  Here  the  river  was  crossed,  and  followed 
up  for  some  distance  through  the  Ordos  country,  when  summer  having  set  in, 
a  halt  of  nearly  three  months  was  made  for  the  purpose  of  resting  the  camels. 
In  September  they  again  proceeded  towards  the  south-west,  re-crossing  the 
Yellow  Kiver  at  Dyn-chu  (t.  e,  Tchagan-Subar-Kahn)  into  the  Ala-shan 
country,  and  following  up  the  left  bank  of  the  stream  to  Dyn-Ioan-In,X  the 
chief  town  of  the  district,  and  now  almost  entirely  destroyed  by  the  Tunganis. 
From  this  point  Captain  Prshewalsky  made  some  short  excursions  into  the 
nei^bouring  ranges,  and  added  many  specimens  of  birds  and  quadrupeds  to 
his  collection ;  but  becoming  convinced  that  he  had  not  sufficient  funds  to 
continue  his  journey  success&lly,  and  his  companion,  Mr.  Pyltsoff,  beiug  in  an 
uncertain  state  of  health,  he,  with  great  reluctance,  decided  to  return  to  Peking ; 
and  on  the  15th  October  commenced  to  retrace  his  steps,  reaching  Kalgan,  his 
original  starting-point,  on  the  dlst  December.§ 

During  the  next  two  months  he  employed  himself  in  makins  preparations 
for  a  renewed  attempt,  his  late  experience  having  taught  him  what  was  most 
needful  to  ensure  success.  Five  more  Cossacks  were  obtained  from  the 
Government,  and  the  whole  seven  were  armed  ivith  breech-loaders  and  re- 
volvers, and  thoroughly  drilled  in  the  use  of  them ;  a  quantity  of  obsolete 
muskets  and  pistols  were  bought  at  Tientsin  for  purposes  of  barter  with  the 
native  tribes  of  the  West,  who  are  but  ill-acquainted  with  the  value  of  silver ; 
and  a  certain  amount  of  time  was  devoted  to  learning  from  Dr.  Fritsche,  the 
Superintendent  of  the  Russian  Observatory  at  Peking,  the  more  simple  opera- 
tions in  nautical  astronomy.  No  competent  Chinese  interpreter,  however, 
was  attached  to  the  expedition,  which  is  a  circumstance  greatly  to  be  deplored, 
for  undoubtedly  it  was  to  the  inability  of  any  of  the  party  to  communicate 
with  the  Chinese,  in  the  towns  and  settlements  passed  through,  that  is  to  be 
attributed  most  of  the  ill-will  and  annoyance  experienced  on  b^th  this  and  the ' 
former  journey.  A  large  and  well-armed  party  of  strangers,  though  perfectly 
independent  among  ^e  lawless  tribes  of  the  desert,  is  just  as  much  at  the 
mercy  of  the  inhabitants  of  the  towns  for  supplies  of  food  and  animals  as 
a  single  unarmed  traveller ;  and,  moreover,  the  snow  of  power  causes  them  to 
be  shunned  by  guides  and  others  who  might  be  of  assistance.  These,  com- 
bined with  a  general  inexperience  of  Chinese  human  nature,  are  some  of  the 
disadvantages  from  which  Captain  Prshewalsky's  expedition  is  known  actually 
to  have  suffered ;  and  which,  by  the  presence  of  a  trustworthy  interpreter  in 
the  party,  would  certainly  have  been  modified,  if  not  entirely  obviated. 

*  For  a  short  account  of  this  exploration,  see  Petermann's  'Mittheilungen,* 
No.  iii.,  1873. 

t  This  place  is  not  marked  on  any  map  that  1  am  aware  of;  it  can,  however, 
be  at  no  great  distance  from  Piliotai,  and  &  probably  at,  or  near,  the  mouth  of  the 
foto  tributary  of  the  Yellow  River,  as  marked  on  D'Anville's  map.  It  is  gene- 
xally  spoken  of  as  320  li  by  the  road  from  Kuei-hua-Ching,  and  called  Si-Pau-To. 

X  i.e.  Wei-tching-pu,  in  about  lat  38^  55',  and  long.  105®  45'. 

§  An  intereeting  notice  of  this  second  exploration  also  appeared  in  tlo 
*  Mittheilungen/  as  above. 
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The  final  start  was  made  &om  Ealgan  on  the  3rd  March,  1872,  and  scnne- 
what  the  same  route  as  before  was  followed  as  far  as  Dyn^loa/ii^In  (Wei-tdiing- 
pu),  in  Ala-shan,  which  was  reached  on  the  26th  May.  Here  the  party  joined 
a  Chinese  carayan,  and  in  company  with  it  travelled  a  month's  journey  through 
Kansu  to  the  lamasary  of  Tschehsen,  situated  at  60  yersts  (34*5  geo.  miles) 
north-east  of  Sining-fu,  which  latter  city  was  still  in  the  hands  of  the  Tun- 
ganis,  though  a  considerable  Chinese  force,  sent  to  retake  it,  had  for  some  time 
past  been  in  occupation  of  towns  in  the  immediate  neighbourhood.  During 
July,  August,  and  the  greater  part  of  September,  Captain  Prshewalsky  re- 
mained at  Tschebsen,  shooting  specimens  for  his  zoological  collection,  and 
studying  the  flora  of  the.  nei^bourhood, — occasionally,  during  his  excursions, 
falling  in  with  bands  of  roving  Tunganis,  who,  though  a  terror  to  the  native 
Mongols  and  Chinese  settlers,  had  h^rd  of  the  efficacy  of  his  arms,  and  never 
ventured  to  molest  him.* 

From  this  point  we  are  enabled  to  follow  Captain  Prshewalsky's  exploits 
from  his  own  account,  ad  given  in  extracts  from  two  letters  dated  from  Byn-' 
loan-In,  while  on  his  fi^  return  journey  towards  Siberia,  and  lately  read 
before  the  Geographical  Society  of  St  Petersburg : — f 

Letter  L 

From  StafT-C^tain  Pbshewalbky  to  the  Russian  Ministbb  at  PEKiKa. 
Dated  from  Dyn-Ioan-In,  in  At.abhan,  the  17th  (29th  n.  s.)  Jime,  1873. 

"...  We  finally  left  Tschebsen  on  the  23rd  September,  1872,  turning 
our  faces  towards  the  Koko-nor  across  the  territory  occupied  by  the  Tunganis, 
and  following  a  mountain  path  leading  between  the  towns  of  DoriounX  and 
Svnrhuan.  During  this  passage  we  ran  great  risks,  but  were  incredibly 
fortunate.  We  passed  the  most  dangerous  positions  without  meeting  vnth 
anyone,  and  it  was  only  on  the  day  after  our  departure  that  we  discovered,  in 
a  defile,  a  party  of  about  100  Tunganis. 

"  At  the  first  sight  of  our  caravan  they  fired  a  few  shots  at  us,  and  then,  as 
far  as  we  were  able  to  judge  from  the  distance  of  two  versts  by  which  we  were 
separated,  prepared  to  attack  us.  The  Mongols,  who  were  acting  as  our 
guides,  became  terrified,  and  begged  us  to  return  at  once  to  Tschebsen,  but  I 
well  knew  that  a  retreat  on  our  part  would  only  embolden  the  Tunganis,  and, 
moreover,  they  being  on  horseback,  would  easily  have  overtaken  our  caravan ; 
I  resolved,  therefore,  to  advance  at  once.  Forming  an  advanced  guard  of  four 
men,  with  their  rifles  in  their*  hands  and  revolvers  at  their  belte,  we  moved 
on,  followed  by  the  camels  which  were  being  led  by  the  Mongol  guides. 
These  latter  were  strongly  tempted  to  take  to  their  heels,  and  it  was  only  on 
my  declaring  that  in  that  case  I  would  shoot  them  before  firing  on  the 
Tunganis  that  they  decided,  with  the  best  grace  they  could  muster,  to  follow 
us.  The  situation  was  oitical,  and  this  was  the  only  means  of  extricating 
ourselves ;  we  had  on  our  side  superior  weapons  and  the  known  cowardice  of 
the  Tunganis.  It  turned  out  as  I  had  anticipated ;  seeing  that  we  advanced 
without  flinching  at  their  fire,  and  knowing,  no  doubt,  that  we  were  well 
armed,  they  would  not  allow  us  to  come  within  a  verst  of  them,  but  turned 

*  See  letter  horn  Prshewalsky,  read  before  the  Russian  G^graphical  Society 
on  18th  April  last,  and  published  in  Petermann's  '  Mittheilungen,'  No.  vii., 
1873. 

t  See  '  Journal  de  St.  P^tersbourg/  6th  December,  1873. 

X  This  is  the  TaiwM  of  maps,  and  the  Ho-Kiao-Y  of  Hue,  who  says  (vol.  i. 
p.  286,  Eng.  ed.),  Tai-fowM  was  the  ancient  name,  but  is  now  no  longer  in  use. 
jyAnviUe,  strange  to  say,  does  not  notice  this  place  at  all,  either  on  the  me^  or 
in  the  tables. 
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and  ran  like  a  f  ock  of  sheep  before  a  wolf.  Thus,  though  we  had  not  fired 
a  shot,  the  Rubicon  was  passed,  and  the  rest  of  the  route  to  Koko-nor 
was  free. 

''  Following  the  Kan-su  mountains  almost  as  far  as  the  source  of  the  Biver 
J>a^U3un^7^e  *  we  arrived  in  the  valley  of  the  Koko-nor,  and  pitched  our  tent 
on  its  shores  on  the  14th  October. 

"In  all  my  life  I  have  never  beheld  such  a  beautiful  lake  as  this  Koko-nor. 
Its  salt  waters  are  of  a  magnificent  deep  blue,  and  in  the  month  of  October 
the  snow-clad  mountains  surrounding  it  formed  a  frame  of  sparkling  white  to 
the  picture.  The  neighbouring  steppes  are  extremely  fertile,  and  are  inhabited 
by  large  numbers  of  the  AntUope  giUturosa,  Mongols  and  Tangouts  are  very 
numerous,  and  in  every  direction  enormous  flocks  and  herds  are  to  be  seen  at 
pasture  on  the  grassy  plains.  The  absolute  height  of  Koko-nor  is  about 
10,000  feet 

"  Although  the  lake  was  not  yet  frozen  ovef,  but  few  birds  were  seen  upon 
it ;  and,  after  passing  a  few  days  on  its  shores,  we  recommenced  our  journey. 
I  well  knew  that  we  should  not  be  able  to  reach  Lassa,  for,  after  purchasing 
a  few  camels  at  Koko-nor,  there  remained  only  320  roubles,  but,  nevertheless, 
feeling  certain  of  obtaining  a  constant  supply  of  food  by  means  of  our  guns,  I 
resolved  to  continue  to  advance  as  long  as  possible. 

*'  After  crossing  the  high  mountains,  which  rise  from  the  south  shore  of  the 
lake  and  extend  600  versts  [345'4  geo.  miles]  further  towards  the  west,  we 
entered  the  Tsaidam  country ;  this  district  is  one  vast  marsh, — its  perfectly 
plane  surface,  covered  with  salt  and  reeds,  showing  that,  at  some  not  fur 
distant  period,  it  has  formed  the  bed  of  an  immense  lake.  Sheltered  on  the 
north  by  ike  mountains  rising  from  the  southern  shore  of  the  Koko,  and  on 
the  south  by  the  chain  of  the  JBaurkhan-Bouda,  these  marshy  valleys  of 
Tsaidam  stretch  &r  away  to  the  westward ;  indeed^  according  to  the  Mongols, 
they  extend  uninterruptedly  as  far  as  Lake  Lob.  In  this  region,  and  at  a 
dis^oe  only  of  some  300  versts  [172*7  geo.  miles]  to  the  westward  of  our 
route,  wild  camels  roam  at  large  and  are  hunted  by  the  Tsaidam  Mongols. 
For  want  of  money  I  unfortunately  found  it  impossible  to  go  further  in  that 
direction,  for  it  wag  now  necessary  to  save  every  rouble,  and,  in  order  to  go 
hunting  wild  camels,  I  should  have  been  forced  to  hire  a  guide  at  the  rate  of 
20  lanes  f  a  month ;  and,  besides,  it  would  have  been  necessary  to  buy  three 
or  four  fresh  camels  to  carry  a  supply  of  water,  or  ice ;  for,  in  the  region 
where  the  wild  camel  occurs,  the  soil  consists  only  of  clay  and  salt,  and  no 
water  is  to  be  found.  Thus  the  failure  of  my  pecuniary  resources  prevented  me 
from  finally  setting  at  rest  the  interesting  question  of  camels  in  a  wild  state ; 
though  their  existence  to  the  west  of  Tsaidam  I  look  upon  as  incontestable. 
I  begged  the  vaneX  of  Koko-nor  to  procure  me  the  skin  of  one  of  these 
animals,  but  on  my  return  to  his  country  from  Tibet  he  had  not  yet 
done  so.  § 

*  The  Tatung-hoy  or  ISUung-ho, 

t  Chinese,  hang,  viz.  the  tad  of  commerce,  equal  at  Peking  to  about  6«.  6d. 
sterling. 

X  Chinese,  Wang,  ot  prince. 

§  Hitherto,  to  have  faith  in  the  existence  of  wild  camels,  has,  I  believe,  been 
considered  zoological  l:(eterodaxy :  but  recent  evidence  on  the  subject  would'seem 
to  prove,  not  only  their  existence,  but  also  that  the  area  over  which  they  are  dis« 
tribated  is  a  very  extensive  one.  Besides  the  Tsaidam  valley,  where  Captain 
Prshewalaky  heard  of  them.  Colonel  Yule  informs  me  that  Mr.  Douglas  Forsyth, 
in  a  kite  letter  bom  ShahiduUa,  mentions  '*  that  the  official  who  had  come  fi!om 
TailBand  to  meet  the  party  said  he  had  shot  them  in  the  desert  near  Turfan." 
A4SUJU  to  the  north  of  tiie  Tiau-Shan,  the  evidence  I  received  on  this  subject  in 
1^2  from  intelligent  Chineaa  traveUen,  aa  well  as  firom  the  native  Mongolia  is 
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"  In  the  midst  of  the  marshy  yalleys  of  Tsaidam  there  flows  the  Bcmn-goly 
a  river  of  400  versts  [230*3  geo.  miles]  in  length,  and  of  great  breadth.  At 
the  point  where  we  crossed,  it  measured  230  sazhens  [1610  English  feet],  and, 
though  the  depth  is  but  two  or  three  feet,  the  soil  being  muddy,  the  passage 
is  only  effected  with  great  diflBculty.  At  the  time  of  our  crossing,  however, 
it  was  fortunately  frozen  over,  llie  altitude  of  the  valleys  of  Tsaidam  is 
some  1000  feet  below  that  of  the  Eoko-nor,  and  their  climate  is  very  much 
warmer.  The  vane  [prince]  of  Eoko-nor  (or  rather  his  uncle,  for  the  prince 
himself  had  been  dead  since  the  previous  year)  received  us  most  cordially ;  he 
even  made  us  a  present  of  a  small  yourt,  or  tent,  to  replace  our  own,  and  in 
return  I  offered  him  a  revolver  and  a  woollen  cloak. 

"  There  are  but  few  wild  beasts  in  Tsaidam,  probably  on  account  of  the 
salty  nature  of  the  soil,  for  in  some  places  many  square  miles  are  covered 
with  a  layer  of  salt  like  ice,  which  wears  away  the  hoofs  of  animals ;  but,  on 
the  other  hand,  I  found  here  a  new  variety  of  pheasant.  In  the  Koko-nor 
district  I  saw  dozens  of  new  species  of  birds,  and,  amongst  others,  a  new 
SyrrhapteSf  differing  essentially  from  that  of  the  Ghobi.  Until  now  but 
one  species  of  this  bird  has  been  known — the  one  which  Pallas  named 
paradoxa,  .  .  • 

"  On  the  20th  November  we  found  ourselves  at  the  foot  of  the  mountains 
called  Bourkhan^BoudOy  which  forms  the  edge  of  the  cold  and  desert  heights 
of  northern  Tibet.  To  tiie  south  of  this  chain,  and  as  far  as  the  Tanla  Moun- 
tains, the  country  rises  to  the  enormous  elevation  of  14,000  to  16,000  feet 
above  the  sea.  I^esides  these  the  Chouga  and  Oourban^Naidji  ranges  also 
raise  their  lofty  summits  above  this  tremendous  table-land.  Both  of  these 
attain  the  limit  of  perpetual  snow,  and  the  Gourban-Naldji  chain  is  that 
which  forms  the  starting-point  of  the  system  of  the  Kuenlun,  which  shelters 
towards  the  south  the  western  part  of  Tsaidam  and  the  valleys  of  Lob-nor. 
We  passed  60  versts  [28*8  geo.  miles]  to  the  eastward  of  the  Gourban-NaSdji, 
and,  after  crossing  the  low  range  of  Baian-Khara-Oula,  we  at  last  arrived 
on  tiie  banks  of  the  Yan-Tsy-Tsian  [Yangtsekiang],  or  Mouroui-Ou^ou,  as  it 
is  called  by  the  Mongols.  Thus  we  were  now  on  the  other  side  of  the 
Kuenlun,  which  is  at  a  distance  of  about  100  versts  [67*6  geo.  miles]  from 
the  Mouroui-Oussou. 

"  The  Blue  River  [Yangtse]  marks  the  limit  of  our  journey  into  Central 
Asia.  In  spite  of  all  the  regret  it  caused  us,  it  was  absolutely  necessary  to 
abandon  the  project  of  pushing  on  to  Lassa,  though  we  were  separated 
from  it  only  by  27  marches.  Cold,  storms,  want  of  food — the  terrible 
difficulties  against  which  one  has  to  struggle  in  these  Tibetan  deserts — had  so 
exhausted  our  beasts  of  burden  that  out  of  eleven  camels  three  had  died,  and 
the  remainder  were  scarcely  in  a  condition  to  travel  Not  only  was  the 
money  wherewith  .to  buy  fresh  ones  wanting,  but,  even  had  we  possessed  it, 

undoubted.  Many  of  the  former,  who  declared  they  had  seen  these  ftnimala 
between  Kobdo  and  Ili,  Uliassutai  and  KuchSn,  &c.,  I  questioned  as  to  their  bdng 
really  wild,  or  having  become  so  subsequent  to  domestication ;  but  the  answers 
were  always,  emphatically,  that  they  had  never  been  tame ;  and  in  several  cases 
my  informants  mentioned  that,  in  this  respect,  they  differed  from  the  wild  cattle, 
thus  showing  a  distinct  appreciation  of  the  difference  of  condition.  Moreover,  the 
wild  camels  were  always  described  to  me  as  smaller  in  size  and  much  darker  in 
colour  than  tame  ones,  and  on  some  occasions  I  was  told  they  had  but  one  bump. 
The  latter  feature,  however,  would  imply  a  specific  difference,  and  as  my  authori- 
ties were  at  variance  on  this  point,  it  is  perhaps  a  doubtful  one,  though  instances, 
I  beUeve,  are  not  wanting  of  domesticated  animals  having  come  to  differ  speci- 
fically from  their  wild  ancestors,  and  vice  versa.  In  the  matter  of  size,  Colonel 
Yule  remarks  that  Mr.  Forsyth's  **  account  agrees  exactly  with  what  you  heard 
as  to  their  being  much  smaller  than  the  tame  camel." 
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it  would  now  have  been  useless,  for  all  that  portion  of  northern  'Jihct  lying 
between  the  Bourkhan  Honda  and  Tanla  ranges — ;a  distance  I'roni  north  to 
south  of  800  versts  [460*7  %eo,  miles]— is  an  uninhabited  country.  It  was 
then  with  the  deepest  sorrow  that,  on  the  13th  January,  I  left  the  banks  of 
the  Blue  River  and  commenced  to  retrace  my  steps. 

**  Our  journey  of  three  months  (23rd  November  to  10th  February)  in  the 
solitudes  of  northern  Tibet  was  the  best  period  for  shooting  that  I  experienced 
during  the  whole  expedition.  Intense  cold  and  continued  p^es,  it  is  true, 
often  prevented  our  hunting,  though,  when  we  were  able  to  do  so,  the  abun- 
dance of  game  was  such  that  we  could  kill  any  quantity  we  pleased. 
Wherever  the  smallest  quantity  of  grass  grew  we  met  with  large  herds  of 
yaks  (Pcephagus  grunnicus),  gazelles,  antelopes,  *  orongo,'  *  ado,*  of  a  new 
species ;  mountain  sheep  who  sometimes  go  in  flocks  of  several  hundreds ;  a 
new  species  of  mouflon  (Ovis  argcdi)  with  breast  as  white  as  snow,  and 
wolves  who  followed  our  caravan  to  feed  on  the  dead  animals  we  threw  away. 
These  wolves,  never  having  been  molested  by  man,  allow  themselves  to  be 
approached  without  the  slightest  fear ;  and  at  the  report  of  a  rifle,  and  even 
the  whistling  of  the  ball,  they  only  looked  up  in  astonishment. 

*'  I  cannot  express  to  you  what  a  charm  these  herds  of  wild  beasts  had  for 
me !  From  morning  till  night  I  carried  my  gun  and  scoured  all  the  moun- 
tains and  valleys  in  the  neighbourhood.  The  beasts  that  interested  me  most 
were  the  yaks ;  I  shot  20  of  these  without  counting  the  wounded,  which 
must  have  amounted  to  treble  the  number.  This  animal  is  certainly  most 
remarkable.  The  adult  male  attains  to  enormous  dimensions.  The  one 
whose  skin  now  figures  in  my  collection  measured  11  feet  in  length,  without 
the  tail,  which  of  itself  was  3  feet;  thus  the  total  length  was  2  sazhens  [just 
14  feet  English],  the  height  of  the  hump  was  6  feet,  the  circumference  of  the 
body  in  the  middle  11  feet,  and  the  weight  of  the  animal  from  35  to  40 
pouds  [Hi  to  12i  cwt.].  In  northern  1'ibet  millions  of  these  great  quad- 
rupeds roam  at  large  ;  their  principal  characteristics  are  indolence  and 
stupidity,  which  renders  them  less  formidable  than  at  first  sight  they  would 
appear  to  be.  If  the  yak  were  possessed  of  more  inteUigence  he  would  be  far 
more  dangerous  to  the  sportsman  than  the  tiger,  for  one  can  never  be  sure  of 
killing  him  with  whatever  weight  of  ball.  It  is  almost  impossible  to  hit  him 
in  the  brain,  for  that  organ  is  extremely  small  (it  weighs  only  a  pound  in  an 
animal  of  1600  lbs.),  and  he  carries  his  head  in  such  a  way  as  to  prevent  the 
bullet  from  reaching  just  that  portion  of  the  forehead  behind  which  the  brain 
is  situated.  If  he  is  shot  in  the  eye,  or  in  any  part  of  the  skull,  the  bone 
stops  the  ball,  as  I  have  myself  proved  by  firing  at  a  yak  at  50  paces. 

**  .  .  .  We  killed  in  Tibet  various  animals— -86  in  number— which  fur- 
nished us  with  meat  to  the  extent  of  1000  pouds  [16  tons,  1|  cwt.]  As  it 
was  useless  to  load  ourselves  with  unnecessary  burdens  we  usually  retained 
only  suflBcient  for  one  day's  consumption  and  threw  the  rest  away ;  and  this 
meat,  together  with  barley-flour,  and  brick  tea,  formed  our  only  food  during 
the  whole  period  of  our  wanderings  in  Tibet.  Our  clothes  were  in  such 
ragged  condition  that  we  looked  like  beggars ;  for  some  time  past  we  had  had 
no  soles  to  our  boots,  and  had  had  to  repair  them  by  sewing  on  pieces  of  the 
skin  of  the  yaks  we  killed,  and  thus  miserably  shod  we  had  to  endure  a 
temperature  of  25®  (R^umur)  of  frost.  Even  now  that  we  have  arrived  at 
Dyn- loan-In  we  are  in  such  a  dirty  and  tattered  condition  that,  as  soon  as 
the  Mongols  see  us,  they  exclaim,  '  They  are  just  like  our  fellows ;  they  are 
r^olar  Mongols ! ' 

"On  account  of  the  altitude  of  northern  Tibet  it  is  extremely  diflBcult  to 
breathe,  and  especially  if  one  walks  quickly,  sickness,  trembling  of  the  legs, 
headaches,  and  vertigo,  are  often  experienced.  Also  the  bird-aroppings  we 
used  for  fuel  burned  but  feebly,  on  account  of  the  extreme  rarefaction  of  the 

YOU  xvnL  o 


Digitized  by 


Google 


82  ADDITIONAL  NOTICES. 

air.  M.  Hnc,  the  mifisionary,  explains  these  phenomena  on  the  Bourkhan- 
bouda  Mountains  by  the  presence  of  a  suffocating  carbonic  acid  gas ;  but  this 
is  entirely  incorrect,  for  in  summer  a  great  uimiber  of  Tsaidam  Mongols  live 
on  the  Bourkhan-bouda,  which  would  be  impossible  if  this  gas  really 
existed. 

"  And  now  a  few  remarks  ^  propos  of  Hue : — 

"  1st.  In  the  Eoko-nor  country  he  describes  a  difficult  passage  across  twelve 
arms  of  the  Biver  Boukhain-gol,*  whilst  the  fact  is  that  this  stream  has  in 
all  but  one  channel,  at  the  point  where  the  Tibetan  road  crosses  it,  and  this 
channel  is  only  15  sazhens  [105  English  feet]  broad,  and  but  one  to  two 
feet  deep. 

'*  2ndly.  Immediately  after  passing  the  Boukhain-gol  the  high  chain  of  the 
southern  Eoko-nor  Mountains  is  reached,  which  Hue  does  not  even  mention. 

'*  3rdly.  He  depicts  the  Tsaidam  country  as  an  arid  steppe,  whereas  it  is 
in  reality  a  salt-marsh  covered  everywhere  with  reeds  of  5  to  7  feet  high.f 

«  4thly.  He  makes  no  mention  ot  the  Baian-gol,  or  Tsaidam  Biver,!  which 
is  22  times  broader  than  the  Boukhain-gol,  and  the  passage  of  which,  when 
unfrozen  (as  it  must  have  been  when  he  passed  it),  is  extremely  difficult. 

"5thly.  What  he  says  regarding  the  gas  on  the  Bourkhan-Bouda  §  is 
doubtful 

''  6thly.  He  represents  the  ascent  of  the  Chouga  Mountains  as  very  steep ;  | 
but  both  the  ascent  and  descent  of  this  chain  are  so  gentle  that  a  railway 
might  be  laid  across  it. 

**7thly.  llie  chain  of  the  BaTan-Ehara-Oula,  about  which  Hue  relates 
marvellous  stories,  is  nothing  but  a  succession  of  low  elevations,  never 
exceeding  1000  feet  in  altitude  above  the  northern  valleys,  and  only  slightly 
steep  on  the  side  of  the  Blue  Biver  [Yangtse].  lliere  is  here  no  passage,  and 
the  road  follows  the  Biver  NamtchUai-Oulan'mouren,  which  discharges  into 
the  Mouroui-oussou  [Yangtse]. 

"  8thly.  Hue  speaks  only  of  having  crossed  the  Blue  River ;  but  the 
Tibetan  road  lies  along  its  bank  the  whole  way  up  to  its  soiux^e  in  the  Tanla 
mountains,  a  distance  of  300  versts  [172*7  geo.  miles].  In  Koko-nor  and 
Tsaidam  the  great  caravan,  which  Hue  professes  to  have  accompanied  to 
Lassa,  is  perfectly  well  remembered,  and  it  is  somewhat  astonishing  that 

♦  The  Pouhain-gol  of  Hue. 

t  With  the  exception  of  his  omission  to  mention  the  reeds,  Huc*b  account  does 
not  di£fer  greatly.  He  says  (vol.  ii.  p.  118,  Hazlitt's  Eng.  ed.)f  "  The  soil,  arid 
and  stonv,  produces  with  difficult  a  few  dry,  salpetrous  bushes.  ....  Minei^ 
salt  and  bomx  aboimd  on  this  arid  and  almost  wholly  pastureless  soil." 

X  He  distinctly  mentions  it,  under  the  latter  name,  thus:  **0n  the  15th 
November  we  quitted  the  magnificent  plains  of  the  Kou-kou-Noor,  and  entered 
upon  the  territory  of  the  Mongols  of  Tsaidam.  Immediately  after  crossing  the 
river  of  that  name,  we  found  the  aspect  of  the  country  totally  changed "  (see 
p.  113,  as  above).  This  district  of  Tsaidam  must  have  been  traversed  by  the 
German  Jesuit  missionaries  John  Griiber  and  Albert  Dorville  in  1661,  on  their 
way  from  Peking  to  Benares,  and  was  probably  the  country  known  to  them  as 
Toktokay,  The  former,  or  rather  lus  editor,  says  of  it  (see  Pinkerton,  vol.  viii. 
p.  591),  *'  Leaving  this  sea  behind  him,  he  entered  into  the  country  of  Toktokay, 
which  is  almost  desart,  and  so  barren,  that  it  need  fear  no  invasion.  One  meets 
with  nothing  but  gome  tents  of  Tartars.  It  is  watered  by  the  Toktokay,  a  very 
fine  river,  whence  it  takes  the  name.  It  is  as  large  as  the  Danube,  but  so 
shallow  that  it  may  be  forded  everywhere." 

§  He  calls  tiiis  range  Bourhan  Beta,  and  explains  *<that  it  means  Kitchen  of 
Bourlian  ;  Bourhan  being  a  synonym  of  Buddha"  (p.  115). 

II  Here  Capt.  Prshewalsky  must  have  misread  his  author,  for  Hue's  words  are 
(see  pp.  115,  116),  **  Mount  Chouga  being  not  very  steep  in  the  direction  where  we 
approached  it,  we  were  enabled  to  attain  the  summit  by  sunrise." 
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nobody  has  any  recollection  of  the  presence  of  foreigners  among  its  members. 
Hue  further  asserts  that  he  passed  eight  months  at  Gumbum  [Kounboum] ; 
but  I  saw  many  lamas  who  had  resided  in  that  temple  for  30  and  40  years, 
and  all  solemnly  assured  me  that  there  had  never  been  a  foreigner  amongst 
them.  On  the  other  hand,  in  the  Alashan  country,  the  presence  of  two 
Frenchmen  at  Nin-jia  [Ning-hia-fu]  25  years  ago  was  distinctly  remembered. 

"  On  the  10th  February  wo  again  descended  into  the  Tsaidam  valley  and 
struck  out  for  the  Koko-nor.  The  whole  of  the  month  of  March  we  passed 
at  the  mouth  of  the  River  Boukhain-gol.  Contrary  to  our  expectations  the 
flights  of  birds  of  i)assage  *  were  very  unimportant,  and,  in  all  probability, 
took  place  to  the  east  of  Eoko-nor,  or  in  China  proper,  along  [stc]  the  Central 
Asian  plateau.  That  route  is  much  the  best  for  birds,  for  they  thereby  avoid 
^e  deserts  of  Tibet,  the  lofty  mountains  of  Ean-su  and  the  sands  of  Alashan. 
The  months  of  April  and  May  I  employed  in  studying  the  flora  and  fauna  of 
the  Kan-su  Mountains,  and  on  the  15th  June  I  arrived  at  Dyn-Ioan-In, 
where  I  shall  stop  for  a  mouthy  and  then  proceed  to  Urga  through  Central 
Mongolia. 

**  My  collections  are  very  large,  for  I  am  bringing  back  over  1000  birds, 
40  lai^e  animals,  and  hundreds  of  small  ones,  besides  four  large  cases  of 
plants,  which  constitute  the  loads  of  two  camels.  I  have  determined,  astro- 
nomically, the  latitude  of  Koko-nor  at  the  mouth  of  the  Boukhain-gol,  of  the 
foot  of  the  northern  slope  of  the  Bourkhan-Bouda  Mountains,  and  of  the 
Mouroui-oussou ;  besides  this  we,  every  day,  fixed  the  absolute  altitude  by 
hypsometrical  observations ;  and,  finally,  I  have  coDstructed  a  chart  of  the 
whole  of  my  journey,  so  that  when  the  old  one,  which  I  left  at  Peking,  is 
joined  on  to  it,  my  map  will  comprise  the  whole  of  the  region  of  Central 
Asia  lying  between  the  Dalai-noor  [Dolo-nor]  and  the  sources  of  the  Yangtse. 
I  shall  also  make  a  survey  of  the  route  from  Dyn-Ioan-In  to  Urga.  Such, 
then,  are  briefly  the  results  of  the  second  period  of  my  journey,  but  they 
would  certainly  have  been  more  extensive  had  my  pecuniary  resources  not 
failed  me.  If  I  had  had  sufficient  money  I  should  have  gone  to  Lassa,  if  not 
even  further.  The  road  from  Tsaidam  to  Lob-nor  was  open ;  it  would  have 
been  possible  to  procure  a  guide,  and  the  distance  was  but  that  of  a  month's 
march.'*  t 

*  In  a  previous  letter  (see  *  Mittheilungen,  No.  vii.,  1873)  he  mentions  that  ho 
would  make  it  his  object  to  observe  the  flight  of  birds  of  passage  on  Lake  Koko. 

t  It  is  much  to  be  regretted  that  no  more  precise  notice  of  the  distance  of 
Lake  Lob  is  here  indicate  by  our  traveller,  for  it  will  be  remembered  its  position 
has  given  rise  to  some  discussion.  P^e  Graubil,  writing  from  Peking  on  the 
6th  October,  1726,  gives  the  position  of  the  centre  (see  Souciet,  *  Obs.  Math^. 
en  Chine,*  &c.,  Paris,  1729,  vol.  i.  p.  179),  deduced  from  a  Chinese  itinerary  based 
upon  flami,  as  lat.  42°  20',  and  long.  25°  w.  of  Peking  (91°  28'  e.  of  Or.) ;  whilst 
the  lat  of  Hami  he  states  to  have  been  observed  by  MM.  Jartoux,  Fridelii,  and 
Bonjoor,  with  a  large  instrument,  at  42°  53'  20",  and  the  longitude  to  have  been 
fixed  from  their  data  at  95°  56'  e.  Since  that  time,  however,  tlie  longitude  of 
Biuni  has  been  more  nearly  computed  at  94°  40'  e.  ;  so  that  1°  16'  must  be  de- 
ducted from  Gaubil's  meridian  of  Lake  Lob,  leaving  it  at  90°  12'. 

Assuming  from  Captain  Prshewalsky's  description  of  his  route  that  he  crossed 
the  Tsaidam  River  in  about  lat.  36°  10',  and  long.  97°  80'  e.,  the  direct  distance 
thence  to  the  centre  of  Lake  Lob  would  be  504  geo.  miles,  or  allowing  one-sixth 
for  probable  windings  of  the  road,  588  geo.  miles,  which  would  be  more  than  a 
month's  journey  for  camels,  for  it  would  suppose  them  to  accomplish  19 J  geo. 
miles  a  day  without  any  allowances  for  halts.  And  this  is  assuming  the  most 
favourablu  case ;  but  taking  the  position  of  Lake  Lob,  assigned  by  Mr.  8haw, 
from  ori^nal  native  itinemries  obtained  by  him  in  Eastern  Turkistan  (see  Boyal 
QeogTa]mieal  Society's  *  Proceedings,'  vol.  xvi.  No.  iii.),  as  about  lat  40°  80',  and 
long.  84°  the  distance  from  the  same  point  of  the  Tsaidam  valley  becomes,  in  a 

a  2 


Digitized  by 


Google 


84  ADDITIONAL  NOTICES. 


Letter  II. 

Addressed  to  M.  KoUndeb,  Secretary  of  the  Russian  Legation  at  Feeing^ 
and  dated  Dyn-Joan-In,  17th  June,  1873. 

"  In  my  letter  to  the  minister  I  gave  a  brief  outline  of  the  results  of  my 
travels  during  the  present  year,  and  now  I  will  attempt  to  complete  that 
outline  in  writing  to  you.  I  will  begin  with  the  human  race.  In  the? 
countries  I  visited,  that  is  to  say  Kansu,  Eoko-nor,  and  Tsaidam  (for  northern- 
Tibet  is  uninhabited),  there  exist  three,  or  rather  four,  races :  viz.,  Chinese, 
Tangouts,  Mongols,  and  Daldes.  The  first  are  only  met  with  in  Kansu,  and  differ- 
neither  in  characteristics  nor  customs  from  their  fellow  countrymen  at  Peking. 
Together  with  the  Chinese,  are  found  in  Kansu,  and  there  only  in  the  neigh- 
bourhood of  Sining,  a  distinct  raee  called  Bcddes,  having  no  afl&nity  to  either- 
Mongols,  Tangouts,  or  Chinese.  Their  type  approaches  more  nearly  to  that 
of  the  Mongols  than  to  the  Chinese,  whilst  their  dialect  is,  according  to  the- 
statement  of  the  inhabitants,  a  mixture  of  Mongol  and  Chinese.  The  Daldes 
occupy  themselves  with  agriculture,  and  inhabit  houses  (fanz)  *  similar  to* 
those  of  the  Chinese.!  Only  having  seen  these  people  as  a  passer-by,  I  have* 
not  been  able  to  study  them  closely. 

straight  line,  690  geo.  miles ;  or,  still  adding  only  one-sixth  for  windings,  805  geo^ 
miles,  a  distance  entirely  impossible  for  camels  to  make  good  in  a  month.  Thu:<^ 
primarily,  the  discrepancy  is  brought  to  lie  between  Mr.  8haw*s  estimated  posi- 
tion of  the  lake  and  Captain  Prsnewalsky's  statement  of  its  distance,  in  time^ 
from  the  Tsaidam  valley;  but  if  we  confront  the  latter*8  short  assertion  with 
Mr.  Shaw's  elaborate  and  well-considered  itineraries,  converging  on  Lake  Lob> 
fh>m  several  sides,  it  must  be  conceded  that  Captain  Prshewalsky  has  done- 
nothing,  thus  far,  to  enlighten  us  on  this  interesting  subject,  and  the  question  stiili 
lemains  to  be  decided  between  Gaubil  and  Shaw. 

It  must  be  remarked,  however,  that  most  modem  maps,  including  Keith. 
Johnston's,  Ritter's,  Kiepert's,  &c.,  place  Lake  Lob  P  to  1°  50'  w.  of  Pere  QaubilV 
meridian ;  but  I  have  taken  the  latter's  position  for  comparison,  as  being  most 
favourable  to  Captain  Prsbewalsky's  view,  and  also  because  it  is  nowhere  stated 
upon  what  authority  any  change  was  made  by  those  geographers.  It  is  in  all  pro- 
bability, however,  due  to  the  survey  of  Eastern  Turkestan  by  the  Portuguese 
missionaries,  d'Arocha,  Hallerstein,  and  Espinha,  between  the  years  1756  and^ 
1760  (about),  the  results  of  which  were  published,  in  a  map  of  104  sheets,  at 
Peking  some  thirty  years  after  the  publication  of  d'Anville's  Atlas,  where  Gaubil's- 
data  are  utilised.  In  the  tables  of  positions  supposed  to  result  from  this  survey^ 
Lake  Lob  is  not  given,  and  it  was  probably  placed  on  the  map  by  interpolation. 
(See  this  table :  Amyot's,  &c.  *  Mdmoires  concemnnt  les  Chinois,'  vol.  i.  p.  899; 
Paris,  1776 ;  Demailla's  *  Hist.  G^n.  de  la  Chine,'  vol.  xi.  p.  575,  Paris,  1777 ;  &c) 

The  position  of  Lake  Lob,  estimated  by  the  itineraries  of  the  Buddhist  pil» 
grims,  starting  from  known  points  in  the  east,  is  very  indefinite,  the  cause  bemg 
chiefly  that  their  distances  are  always  given  in  It ;  and  though  we  know  that  the 
It  of  their  day  (400  to  629  a.d.)  was  much  shorter  tban  the  one  now  in  use,  yet 
the  amount  of  difference  remains  uncertain.  (See  Julien's  'Contr^  Oooiden- 
tales,'  Paris,  1857 ;  Beal  s  '  Fa-Hian  and  Sung-YuD,'  London,  1869 ;  &c) 

♦  Chinese,  fang-tse,  house. 

t  The  description  of  these  people,  as  also  the  locality  in  which  they  occur 
corresponds  closely  with  Hue's  account  of  the  race  he  calls  Dchialtxmn,  The 
name  of  Balde  may  certainly  have  suffered  in  cop3ring  or  printing,  but  I  can  find 
no  approximation  to  it  in  any  work  treating  of  Western  China ;  nor,  with  the 
exception  of  Hue's,  it  must  be  added,  of  the  Dchiahours  either.  The  only  speci- 
men of  Dchiahours  that  I  am  personally  acquainted  with  is  Hue's  old  servant 
•  Samdachiemba,'  who  certainly,  as  regards  language,  corresponds  to  Prsbewalsky's 
description  of  the  Daldes, 
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**The  Monorols,  of  whom  there  are  but  few  in  Kansu,  though  in  large 
numbers  in  Koko-nor  and  Tsaidam,  belong  to  the  family  of  Eleuthes^  and, 
judging  by  their  type  and  characteristics,  I  should  say  they  are  the  most  ill- 
fevoured  offshoot  of  their  race.  Physically  they  resemble  the  Tangouts,  with 
whom  they  intermix  more  and  more.  The  pure  Mongolian  type  has  here 
T)ecome  much  modified  and  disfigured ;  the  expression  of  the  face  is  one  of 
stupidity ;  the  eyes  are  dull  and  lifeless,  like  sheep's  eyes ;  and  the  disposition 
gloomy  and  melancholy.  They  have  neither  energy  nor  ambition,  and,  for 
all  but  eating  and  drinking,  they  sliow  a  brutal  indifference. 

*'  The  vane  [prince]  of  Kokonor  himself,  in  speaking  to  me  of  his  subjects, 
likened  them  to  animals:  *put  them  on  all  fours,'  he  remarked,  *and  there 
jou  have  them — regular  cows ! ' 

*'  The  Tangouts  who  inhabit  Kansu,  Koko-nor,  and  part  of  Tsaidam  in  great 
numbers,  remind  one,  by  their  type,  of  our  Tsiganes*  and  to  whom  they 
«how  even  a  greater  resemblance  in  character.  Gross  as  the  Mongol  may 
appear  to  a  European,  still  he  becomes  a  civilised  man  when  compared  with 
the  Tangout,  His  dwelling — the  yourt — is  a  palace  by  the  side  of  the 
TangouVs  tent,  in  which  latter  one  frequently  finds  the  mud  knee-deep,  and  a 
"few  armfuls  of  bushes  strewed  on  the  ground  to  serve  as  a  bed.  One  may 
«ay,  without  exaggeration,  that  the  burrow  of  the  marmot,  or  the  *  lagomys^ 
is  ten  times  more  comfortable  than  the  dwelling  of  a  Tangout,  The  animal 
«t  least  has  a  soft,  warm,  litter,  whilst  the  Tangout^s  tent,  made,  as  it  is,  of  a 
fabric  as  open  as  a  sieve,  neither  protects  him  from  the  rain  nor  the  cold. 

The  chief  trait  in  the  character  of  the  Tangouts  is  their  love  of  thieving  and 
oihcating.  In  this  respect  they  even  surpass  the  Chinese,  and,  indeed,  stand 
in  the  same  relationship  towards  them  as  these  latter  do  towards  the  Mongols. 
One  tribe  of  this  race,  the  Khara-Tangouts  [Black  Tangouts],  who  inlmbit 
chiefly  the  Koko-nor  district,  live  entirely  by  brigandage,  and  keep  the  whole 
xx)untry  in  a  continual  state  of  alarm.  The  Mongols  are  the  victims  of  their 
.attacks,  and  these  they  not  only  plunder  of  their  cattle  but  also  murder  them 
or  carry  them  off  into  slavery. f 

The  Koko-nor  Mongols  being  naturally  of  a  cowardly  disposition  have  never 
^)een  able  to  defend  themselves  against  Tangout  aggression,  for,  according  to 
ihe  laws  of  the  Tangouts,  if  one  of  their  people  is  killed  by  a  Mongol  his 
family  receives  from  the  murderer  the  enormous  fine  of  1000  lanes  [about 
^20/.],  and  if  he  should  chance  to  be  a  poor  man  the  whole  of  his  tribe  has  to 
3)ay  for  him.  In  case  of  payment  bein^  refused,  the  TangotUs  assemble  by 
hundreds  and  make  open  war  on  the  Mongols,  whilst  the  local  authorities, 
'who  have  been  liberally  bribed  beforehand,  affect  to  know  nothing  of  the 
matter. 

*  Gipsies. 

t  These  TangmUs  would  appear  to  be  Sifans,  The  country  they  inhabit  is  pre- 
cisely that  of  the  Sifans  (see  Duhalde,  vol.  i.  p.  41 ;  Hitter,  *  Erdkunde  von  Asien,' 
Th.  ii.  p.  17G  ;  kQ,\  and  thus  is  part  of  what  the  earlier  writers  understood  by 
"^  Tangui.'*  Dubalde  (p.  41)  tells  us  the  Slfans  are  divided  into  YeQmv  and 
Black  tribes  (Hoang-Sifan  and  He-Sifi&n),  though,  he  also  says,  they  sometimes 
build  a  few  miserable  houses ;  and  Hitter  (p.  177)  shows  them  to  be  the  origmal 
natives  of  the  soil  in  the  district  in  question,  and  the  Mongols  to  be  immigrants 
'Of  a  later  date.  Hue,  in  speaking  of  the  Sifons,  mentions  several  circumstances 
tending  to  identify  them  with  Prshewalaky's  Tangouts.  He  says  (vol.  ii.  p.  80) 
their  tents  *'  are  very  cold,  and  a  strong  wind  knocks  them  down  without  the 
least  difficulty ;"  and  at  p.  82,  "  they  weave  a  sort  of  coarse  linen,  of  which  they 
make  tents  and  clothing."  He  also  remarks  how  their  energy,  vivacity,  and 
warlike  spirit  contrast  with  the  character  of  the  Mongols,  and  says  several  of 
4heir  tribes  ''constantly  exercise  their  brigandage  up  to  the  very  frontiers  of  the 
empire.** 
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"  Towards  us  the'Tangouts  behaved  respectfully  enough,  being  perfectly 
aware  that  we  should  not  hesitate  to  fire  on  them  on  the  least  provocation, 
and  also  that  we  should  pay  no  fines.  They  also  ceased  to  plunder  in  the 
localities  where  we  happened  to  be,  so  that  the  Mongols  were  delighted  at 
our  presence.  While  on  the  way  to  Tibet  we  left  a  bag  of  flour  in  Tsaidanit 
having  just  then  no  need  of  it,  and  the  Mongols,  in  taking  charge  of  it,  assured 
us  that  it  would  be  the  saving  of  the  whole  of  Tsaidam.  And  this  in  reality 
happened ;  for  the  Mongols,  having  everywhere  spread  the  report  that  we  had 
confided  valuable  property  to  their  keeping,  not  a  single  brigand  dared  to 
show  himself,  for  fear  of  being  implicated  in  the  robbery  of  Russian  property. 
Nor  was  this  all :  on  many  occasions  chiefs  of  Mongol  tribes  sought  me  out, 
to  beg  of  me  to  order  the  Khara-Tangouts  to  restore  cattle  they  had  stolen 
from  their  people.  Occasionally,  also,  whole  troops  of  Mongols  would  come 
and  ask  for  my  benediction,  or,  sometimes,  for  permission  to  pray  for  me,  as  a 
general  idea  prevailed  that  I  was  some  great  saint." 

Of  former  travellers  Hue's  route  more  nearly  coincides  with  Captain 
Prshewalsky's  than  any  other  that  I  am  aware  of,  and,  in  spite  of  the  latter  s 
rather  severe  criticism  of  that  author,  the  foregoing  account  must,  after 
making  certain  allowances  for  differences  of  ear,  circumstances  of  travel,  &c.» 
be  looked  upon  as  confirmatory,  rather  than  otherwise,  of  his  story.  Griiber 
and  Dorville's  route  would  seem  to  have  been  struck  at  some  point  to  the  west- 
ward of  Sining,  and  on,  or  near,  the  northern  shore  of  the  Kokonor,  if  w© 
assume  those  travellers  to  have  rounded  the  northern  shore  of  the  lake  as 
Prshewalsky  and  Hue  appear  to  have  done ;  though,  supposing  them  to  have 
kept  to  the  east  and  south  of  the  lake,  the  junction  would  probably  only  occur 
at  some  point  in  Tsaidam.  The  routes  of  tiiouen-tsang  (628  to  645  a.d.)  and 
Sung  Yung  (500  to  518  a.d.),  are  too  far  to  the  north  for  Captain  Prshewalsky 
to  throw  light  upon ;  Fa-Hian*s  outward  route  (a.d.  400)  he  certainly  crossed 
at  some  point  in  southern  Kansu,  and  Marco  Polo's  he  must  also  have  touched 
upon,  or  nearly  so,  though  further  to  the  north-east,  in  the  Alashan  country, 
and  probably  not  far  from  that  traveller's  Calachan  ('Yule,'  ii.  248),  ot 
CaJacian*  (*  Pauthier,'  p.  206),  the  "  capital  city  "  of  Egrigaia. 

Captain  Prshewalsky's  detailed  narrative  will  be  looked  forward  to  with 
great  interest,  and  will,  probably,. not  only  explain  such  matters  as  "Dalde" 
and  "  Tangout,"  and  afford  much  novel  information  to  naturalists,  but  will 
also  throw  some  light  on  the  blankest  space  of  the  whole  map  of  Asia,  viz.> 
the  country  between  the  Tsaidam  and  Khoten,  bounded  on  the  one  hand  by  the 
frozen^  heights  of  northern  Tibet,  and  on  the  other  by  the  burning  sands  of 
the  southern  Gobi,  a  country,  we  are  told,  that  was  once  the  site  of  towns 
and  caravan  roads,  but  of  which,  at  the  present  day,  we  know  absolutely 
nothing. 

In  the  mean  time  it  is  interesting  to  consider  the  few  altitudes,  given 
above  in  round  numbers,  in  connection  with  the  view  of  the  Kuen-lun 
escarpment  of  Tibet  ably  put  forth  by  Mr.  Shaw  in  Vol.  xvi.,  No.  V.,  of  the 
Koyal  Geographical  Society's  *  Proceedings,'  and  commented  upon  by  Sir  Henry 
Bawlinson,  General  Strachey,  and  other  eminent  geographers. 

*  It  is  impossible  not  to  remark  the  similarity,  in  sound  at  least,  between  thid 
name  and  Alaahan, 
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4.  HanvLS  ExpedUion  in  Northern  Queensland.    By  Mr.  W.  Hann, 
Leader  of  the  Expedition  Party. 

[Communicated  by  the  Colonial  Office.] 

Ox  the  26th  June,  all  being  in  readiness,  our  final  start  was  made  from  Fossil- 
brook,  the  party  consisting  of  Mr.  William  Hann,  leader ;  Mr.  Taylor,  geologist ; 
Br.  Tate,  botanist,  &c. ;  Mr.  Warner,  surveyor ;  Mr.  Stewart  and  Mr.  Nation, 
members  of  the  party ;  Jerry,  blackboy ;  with  twenty-five  pack  and  saddle 
horses,  twenty  sheej^  and  five  months'  supply  of  flour,  tea,  sugar,  and  other 
necessaries. 

The  first  object  to  which  I  intended  devoting  my  attention  was  an 
examination  of  the  country  around  the  Kirchner  Range,  it  having  been 
noticed  by  Leichhardt  on  his  journey  down  that  stream  upon  his  first  great 
expedition,  as  likely  to  be  auriferous.  The  party  started  following  the 
course  of  Fossilbrook  Creek,  which  takes  a  general  course  of  north,  when 
cai  the  third  day,  the  Lynd  was  reached  in  twenty-five  miles.  So  soon 
as  the  basaltic  country  through  which  Fossilbrook  takes  its  course  had 
been  passed — which,  for  the  first  few  miles,  was  over  a  flat  country  covered 
with  reeds  and  rushes,  intermixed  with  grass,  and,  after  this,  is  contracted 
into  a  well-defined  creek,  with  basaltic  banks :  an  instant  change  takes  place 
in  the  character  of  the  country,  which  now  becomes  sandy,  poor,  and  broken 
into  stony  ridges ;  the  timber  and  grass  change  in  character,  the  ironbark  and 
bloodwood  of  the  former  are  replaced  by  the  tea- tree  and  other  trees  common  to 
a  sandy  soil,  which  has  been  formed  by  the  atmospheric  influences  acting  upon 
saii^tone  and  porphyry  rocks,  which  here  replace  the  basaltic  formation. 
The  aspect  of  the  country  proclaims  itself  in  its  productions :  the  short  silver 
grass  of  the  rainy  season  growing  on  a  few  inches  in  depth  of  sand,  on  a  rocky 
bed,  is  dried  and  withered  on  the  instant  that  its  chief  source  of  nourishment 
18  withdrawn  by  the  first  hot  sun ;  the  ridges  produce  nothing  but  coarse  grass, 
which  shares  the  same  fate ;  and,  but  for  the  beds  of  rivers  and  creeks,  which 
also  extend  their  influences  to  a  short  distance  beyond  their  limits,  the  feed  for 
animals  would  be  of  the  most  wretched  description  imaginable. 

From  my  third  camp,  which  was  on  the  Lynd,  I  took  my  course  for  the 
Kirchner  Eange,  which  bore  in  a  north-west  direction,  and  reached  it  in  two 
days  at  a  distance  of  15  miles  from  the  above  camp.  The  course  of  the  river 
was  kept  in  sight  as  far  as  the  nature  of  the  countary  would  permit ;  but  this 
was  for  miles  so  broken  and  stony,  that  it  was  most  painful  travelling.  Our 
course  was  over  sandstone  and  porphyry  ridges,  abutting  on  the  river:  for 
many  miles  we  had  to  walk  and  lead  our  horses,  owing  to  their  rough,  broken, 
and  precipitous  character ;  and  in  other  places  the  tomahawks  had  to  be  brought 
into  requisition  to  clear  a  way  through  the  scrubby  timber  growing  on  these 
ridges.  It  was  not  possible  to  keep  in  the  bed  of  the  river ;  the  travelling 
there  would  soon  have  been  brought  to  a  stop,  owing  to  the  river  being  cut  up 
into  numerous  channels,  the  banks  of  which  were  covered  with  tea-trees  ana 
shrubs,  and  the  beds  with  large  slippery  boulders  and  other  stones,  which  the 
horses  cOuld  not  have  fieu^.  The  closing  in  of  the  ridges  on  either  side  would 
have  made  it  more  impassable,  as  it  would  here  partake  of  the  character  of  a 
gorge  which  falls  in  the  bed. 

The  formation  of  the  country  for  the  last  four  miles  before  arriving  at  our 
camp  in  front  of  the  Kirchner  Kange  (which  is  on  the  right  bank  of  the  Lynd) 
had  changed  to  mica  and  hornblende  schists,  crossed  by  dips  of  greenstone : 
quartz  was  visible  over  the  whole  face  of  the  country,  and,  alt^ther,  its 
aspect  was  encouraging  for  the  object  I  had  in  view.  The  range  itself  is  a  bold 
and  conspicuous  feature  in  the  country,  and,  abutting  as  it  does  on  the  river^ 
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cannot  fail  to  attract  the  notice  of  those  who  may  be  following  its  downward 
course.  My  camp  was  on  the  left  bank,  right  in  front  of  the  range ;  the  riyer 
at  this  point  was  330  yards  in  width,  cut  up  into  numerous  sandy  and  stony 
channels,  with  vegetation  on  their  banks,  while  the  country  in  the  immediate 
vicinity  of  the  river  afforded  good  feed  for  my  horses  and  sheep.  This  camp 
was  made  out  to  be  in  lat.  17®  22^  0". 

On  the  last  day  of  the  journey  to  the  range  I  had  the  very  great  misfortune 
to  lose  my  prismatic  compass  lent  by  me  to  Mr.  Warner,  to  enable  him  to 
take  the  bearings  of  the  conspicuous  natural  features  of  thp  country  on  our 
route.  Two  searches— the  last  one  carried  out  by  myself — were  ineffectual ; 
and  I  believe  that  it  fell  into  the  hands  of  natives  who  were  seen  on  our  track 
the  day  of  its  loss,  and  who,  n6  doubt,  were  watching  all  our  movements.  I 
have  no  doubt,  myself,  that  so  soon  as  Mr.  Warner  had  risen  from  the  grouild 
where  he  was  making  an  entry  of  his  observations,  the  spot  was  visited  by 
the  blacks — ^the  compass  seen,  secured,  and  walked  off  with.  Its  loss  was 
greatly  felt  by  me  on  many  occasions  afterwards.  These  were  the  first  natives 
seen  by  any  of  the  party. 

Having  resolved  to  remain  here  a  few  days  to  carry  out  my  object,  I  made 
this  a  sort  of  permanent  camp  for  the  above  period.  On  the  afternoon  of  the 
first  day  after  my  arrival  here,  I  started  off  with  Dr.  Tate  to  prospect  a  ravine 
near  the  camp,  but  we  were  not  successful  in  our  search  for  gold — the  pan- 
nings  off  only  showing  black  sand  and  garnets— the  latter  small,  but  in  great 
quantities.  On  the  following  day  I  requested  Mr.  Warner  and  Dr.  Tate  to 
return  along  our  route,  the  former  accompanied  by  Jerry,  to  search  for  the 
compass,  in  the  first  place,  and  prospect  afterwards ;  while  Dr.  Tate  was  to 
prospect  some  good-looking  gullies  passed  over  by  us  on  our  way  here.  The 
search  for  the  compass  was  ineffectual;  while  the  Doctor  has  no  better 
success  than  yesterday — black  sand  and  garnets  being  the  result  of  all 
pannings. 

On  the  morning  of  the  third  day  most  of  the  party  accompanied  me  in  my 
ascent  of  one  of  the  hills  forming  the  Kirchner  Range,  from  which  I  had  an 
extensive  view  to  the  north  and  north-north-east,  as  well  as  to  the  south. 
The  former  showed  me  a  large  tract  of  broken  and  undulating  country  over 
which  I  had  to  travel  with  the  Expedition,  while  the  latter  an  extent  of 
country  of  a  similar  description  for  15  miles  to  the  foot  of  a  range  bearing 
south-west  from  my  position.  In  the  afternoon  I  proceeded  7  mfles  in  the 
above  direction,  and  found  the  country  to  be  of  the  same  formation  as  that  we 
were  camped  on,  and  appeared  to  continue  so  to  the  foot  of  the  range.  During 
my  absence  Mr.  Taylor  and  Mr.  Nation  proceed  to  a  remarkable  bluff  about 
4  miles  east  of  the  Kirchner  Range — not  mentioned  by  Leichhardt — ^but  in 
itself  a  most  notable  feature  of  the  surrounding  country ; — they  had  some 
little  difficulty  in  ascending  its  western  face,  which  was  mostly  precipitous ; 
while,  half-way  up,  there  was  a  cave,  which  from  its  strong  odour  and  appear- 
ances indicated  it  as  the  resort  of  kangaroos  and  other  wUd  animals.  From 
the  summit  of  the  bluff,  which  I  Imve  named  Gregory's  Bluff,  after  the 
Surveyor-General  of  the  Colony,  Mr.  Taylor  reported  the  same  aspect  of 
country  to  the  north,  as  seen  from  the  Kirchner  Range ;  while  to  the  south 
was  seen  the  broken  and  abominable  country  passed  over  with  such  difficulty 
on  the  way  to  my  present  camp.  Mr.  Warner  and  the  Doctor  were  engaged 
in  prospecting  for  gold,  but  with  the  same  results  as  heretofore. 

I  must  confess  that  the  results  of  all  the  prospectings  were  not  very 
encouraging,  but  I  devoted  two  more  days  to  it,  with  the  hope  that  something 
might  be  struck  at  last  The  first  day  was  entirely  given  to  this  by  all 
excepting  Mr.  Stewart,  who  had  the  care  of  the  horses  and  sheep.  The  second 
day  was  devoted  to  the  same  work  by  all  excepting  myself.  I  was  deter- 
mined to  make  another  effort  to  recover  my  compass,  and  went  in  search  of  it 
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with  my  blackboy,  but  to  no  purpose — while  the  prospectings  were  equally 
barren  of  success. 

I  had  now  been  five  days  on  the  Lynd,  during  none  of  which  had  I  been 
successful  in  the  great  object  of  my  wish  ;  and  as  I  found  I  bad  no  more  time 
to  devote  to  this,  I  resolved  to  close  my  search  for  gold.  However,  this  was 
not  hastened  on  account  of  Mr.  1'aylor  giving  it  as  his  opinion  that  it  was  not 
a  gold-producing  country,  but  simply  owing  to  my  party  being  too  small  to 
proeecute  a  search  over  such  an  immense  tract  of  country,  which  would 
necessitate  the  loss  of  time — ^and  this  I  could  not  afford  to  do,  considering 
the  task  before  me.  I  am  strongly  of  opinion  that  this  country  is  well 
worthy  the  attention  of  gola  diggers,  notwithstanding  the  adverse  opinion  of 
Mr.  Taylor. 

On  the  5th  July  I  quitted  the  Kirchner  Range,  to  resume  my  journey. 
The  general  course  was  north ;  this  cut  the  range  in  front  of  my  camp,  where 
a  cre^  forming  a  gap  gave  me  an  easy  passage.  On  the  second  day  after 
leaving  the  above  range,  I  struck  a  river  coming  from  the  south-east,  which  I 
have  named  **Tate,"  after  the  Doctor  on  this  Expedition.  The  formation  of 
the  country,  up  to  this,  was  similar  to  that  of  the  Kirchner  Eange,  and  the 
character  was  more  or  less  good  and  bad,  according  to  its  natural  features. 
The  first  few  miles  consisted  of  easy  travelling  over  quartz  ridges,  with  iron- 
bark,  bloodwood,  and  apple-gxim,  after  which  the  party  got  into  a  creek, 
which  threw  it  out  of  the  course  I  was  desirous  of  following ;  it  was  followed, 
however,  in  a  north-west  direction,  simply  because  we  could  not  get  out  of  it, 
owing  to  the  mica-schist  hills  hemming  us  into  its  bed.  We  were  fortunate 
enough  to  get  water  for  the  night,  when,  on  the  next  day,  I  reached  the  Tate 
in  1|  mile.  The  distance  between  this  river  and  the  Lynd  I  estimate  at 
about  16  miles. 

The  meeting  with  so  large  a  river  at  this  point,  on  my  northern  course,  has 
convinced  me  of  an  error  which  I  made,  when  in  my  letter  to  the  Government 
of  the  26th  June,  after  my  return  from  a  trip  to  the  headwaters  of  the  Lynd, 
I  stated  that  I  had  been  on  the  " Mitchell''  watershed.  Observation  has 
now  proved  to  me  that  I  was  iu  error  on  that  occasion,  and  that  the  con- 
siderable stream  on  which  I,  on  that  trip,  found  myself,  was  no  other  than 
the  Tate,  which  I  believe  to  join  the  Lynd  about  20  miles  below  the  Kirchner 
Range. 

On  the  9th  July,  the  fourth  day  after  leaving  the  Tate,  I  struck  another 
large  river,  which  I  have  named  the  Walsh ;  and  here  I  would  beg  to  state 
that  I  have  no  wish  to  lay  claim  to  being  the  discoverer  of  this  stream  or  any 
others  which  are  laid  down  on  the  chart.  I  found  them  without  names — 
these  I  Jiave  given  to  them  simply  to  prevent  confusion  when  spoken  of,  and 
in  order  that  the  charts  of  the  colony  may  be  properly  filled  up  with  desig- 
nations to  natural  features  hitherto  not  named.  The  discoveiy  of  this  and 
some  of  the  other  large  streams  on  my  line  of  route  are  entirely  the  Iruits  of 
the  great  and  memorable  journey  undertaken  by  that  courageous  but  unfor- 
tunate explorer,  Kennedy,  who  lost  his  life  just  before  the  completion  of  his 
stupendous  task,  and  that,  too,  within  sight  of  the  relief  which  was  awaiting 
him.  I  have  no  desire  to  pluck  a  single  bay  from  the  chaplet  which  surrounds 
his  memory  as  an  explorer. 

The  general  course  between  the  Tate  and  the  Walsh  was  still  north.  The 
first  day  I  struck  a  creek  which  now  showed  a  sandstone  formation  in  its  bed ; 
here  we  had  some  difliculty  iu  procuring  water,  which  was  found  in  the  creek, 
after  clearing  out  a  dirty  native  hole,  while  the  horses  fared  as  well  as  they 
could  on  a  small  puddle  in  a  clay-pan.  The  party  surprised  a  native  gin, 
with  a  baby — she  took  a  tree — ^and  it  required  great  persuasions,  on  the  part 
of  the  Doctor,  to  induce  her  to  descend ;  but  not  before  she  had  received  his 
persuasions  in  a  not  very  flattering  manner.    Either  her  stupidity,  or  that  of 
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my  native  boy,  compelled  me  to  pack  up,  and  move,  the  next  day,  for  the 
want  of  water;  bat  scarcely  had  I  gone  half  a  mile  when  I  found  it  in 
abundance,  and  carried  it  along  with  me  in  billibongs  to  my  camp,  3  miles 
further  on.  Four  other  natives  were  surprised  here  by  the  Doctor,  but  they 
ran  off,  leaving  their  all  behind  them.  When  the  journey  was  resumed,  the 
following  day,  the  creek,  named  by  me  Nonda  Creek — this  being  the  spot 
where  this  firuit  was  first  met  with  by  my  party,  and  is  so  often  spoken  of  by 
T^eichhardt  and  the  Jardines — was  followed  until  its  course  began  to  bear 
away  too  much  to  the  westward,  when  it  was  abandoned  and  crossed,  to 
pursue  a  north  course  through  a  sandstone  scrubby  country,  which  led  the 
party  to  the  head  of  a  small  creek  running  in  the  direction  desired,  and 
which  brought  it  upon  the  steep  banks  of  a  river  a  quarter  of  a  mile  in  width. 
This  was  the  Walsh,  so  named  after  the  Minister  for  Works,  to  whose 
patronage  and  countenance  the  Expedition  owes  its  existence. 

This  river  had  a  very  grand  aspect  where  we  ftrst  struck  it ;  it  was  enclosed 
on  both  sides,  as  far  as  the  eye  could  see,  within  steep,  red,  and  precipitous 
banks,  making  fine  views  for  an  artist ;  its  bed  was  wide  and  sandy,  carrying 
vegetation  of  various  tints.  I  found  a  track  into  it  without  any  great  diffi* 
culty,  and  determined  to  camp  on  it  for  a  few  days,  to  enable  me  to  explore 
its  upward  course.  I  estimate  the  distance  between  the  Tate  and  the  Walsh 
at  about  26  miles.  Before  entering  upon  an  examination  of  the  river  up- 
stream, I  devoted  a  portion  of  the  day,  after  the  arrival  of  the  partv  upon  it^ 
to  examine  a  short  distance  up  and  down  stream,  where  I  found  that  the 
precipitous  banks  did  not  continue  for  either  way ;  that  the  country  bordering 
the  river,  and  on  the  top  of  these  banks,  was  open  forest,  carrying  ironbark 
timber,  which  appeared  to  extend  some  distance  back;  whereas,  in  other 
directions,  the  country  appeared  to  break  up  and  become  scrubby. 

On  the  11th  July,  the  third  day  after  arriving  on  the  Walsh,  I  was  accom- 
panied by  Mr.  Taylor  and  my  blackboy  in  the  trip  up  the  river.  In  9  miles, 
south-east,  a  small  table-topped  hill  was  reached,  composed  of  sandstone 
resting  on  mica-schist;  the  river  then  took  an  east  course,  when  it  was 
crossed,  and  a  tributary  was  met  within  6  miles,  crossing  from  the  south. 
I  was  here  of  opinion  that  we  were  on  auriferous  country,  but  Mr.  Taylor 
thought  otherwise.  In  4  miles,  on  a  south-east  direction,  a  mica-schist  bill 
was  reached,  from  which,  in  other  9  miles  east,  another  hill  of  the  same 
formation  was  ascended ;  near  it  was  a  small  stream  discharging  itself  out  of 
limestone.  In  1^  mile  from  this  position  three  small  hiUs  were  reached, 
composed  of  magnetic  iron,  and  in  the  immediate  vicinity  of  limestone. 
I  found  this  latter  to  be  similar  in  character  to  a  like  formation  on  the  Broken 
River,  running  into  the  Clarke,  a  tributary  of  the  Burdekin.  In  going  north, 
the  river  was  again  cut,  when  some  dreadfully  rough  country  was  traversed, 
so  much  so,  that  we  had  to  dismount  and  lead  our  horses  over  it  for  miles ;  as 
the  prospect  to  the  eastward  was  not  favourable,  the  idea  of  following  the 
river  was  abandoned,  when  it  was  crossed,  and  a  course  of  west  adopted, 
which  in  8  miles  of  moonlight  travelling  came  to  a  creek  which  had  water ; 
the  creek  was  then  followed,  during  daylight,  for  4  miles  and  abandoned, 
owing  to  its  northerly  course,  when  in  8  miles  more  the  camp  was  reached, 
where  all  was  found  to  be  in  safe  order.  The  members  of  the  party  remaining 
in  camp  had  been  very  successful  in  fishing. 

The  results  of  this  trip  cannot  be  said  to  have  been  great ;  they  were  the 
possible  existence  of  auriferous  country  (on  this  opinion  was  divided),  and  the 
certainty  of  good  pastoral  country,  to  the  extent  of  100  square  miles,  bordering 
on  the  limestone  formation. 

Having  completed  and  satisfied  myself  of  the  nature  of  the  country  up  the 
Walsh,  1  resolved  to  move  on,  which  I  did  on  the  15th  July,  by  following 
down  the  right  bank  of  the  river  for  3  miles,  through  a  poor  country ;  here  I 
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came  upon  a  limestone  formation,  which  I  fonnd  to  be  similar  in  character  to 
that  on  the  Flinders  and  the  Barcoo.  In  passing  over  the  ridges  I  noticed 
some  fossils,  which  at  once  induced  me  to  draw  up  and  prosecute  a  further  ' 
search.  The  camp  was  fixed  on  the  steep  hank  of  the  river,  which  here  pre- 
sented banks  60  feet  in  depth,  composed,  near  the  surface,  of  a  light  calcareous 
soil  a  few  feet  in  depth,  resting  on  a  deep  bed  of  shale,  in  which  limestone 
boulders  of  all  sizes  were  imbedded  and  suspended,  and  in  which  the  fossils 
were  mostly  found. 

A  more  interesting  spot  for  a  scientific  man  can  scarcely  be  conceived  ;  here 
he  is  surrounded  by  the  objects  of  his  interest,  they  are  under  his  feet  like 
pebbles  on  the  seashore,  they  are  hanging  above  his  head  ready  to  crush  him 
if  not  careful,  he  cannot  move  without  seeing  them  around  him  on  all  sides ; 
they  were  of  all  sizes,  and  numbers  of  them  beautifully  perfect.  What,  and 
how  many  to  save  was  the  puzzle,  each  new  find  exceeded  the  last  one  in 
beauty,  until  all  the  beautiful  ones  were  sufficient  to  load  a  dray,  could  we 
have  saved  them,  and,  as  I  had  not  even  one  packhorse  to  carry  these  and  the 
rock  specimens,  I  was  put  to  my  wits'  end  how  many  to  transport.  How- 
ever, Mr.  Taylor  and  myself  collected  the  best  of  the  various  species,  which 
we  were  content  to  secure  and  carry  along  with  us.  I  found  two  or  three 
bones  of  the  vertebrse  of  a  large  animal,  which  were  attached  to  each  other 
by  limestone. 

It  would  have  required  more  time  than  I  had  at  my  disposal  to  devote  to 
this  most  interesting  search,  which  would,  no  doubt,  have  led  to  the  discovery 
of  successive  beds  of  deposits,  showing  various  other  forms  of  extinct  life ;  but 
I  had  a  great  task  before  me  which  needed  time  to  accomplish,  therefore  I  had 
to  be  careful  of  it. 

After  devotinc  one  day  to  this  search  for  fossils,  I  moved  on  on  the  following 
one,  on  a  general  direction  of  north,  along  the  course  of  the  river  for  9  miles, 
where  I  found  no  traces  of  the  limestone  formation ;  then  in  3  miles  crossed  a 
creek  which  had  been  met  with  by  Mr.  Taylor  and  myself  on  the  13th 
previous,  and  which  I  have  named  Elizabeth  Creek.  Here  limestone  again 
appeared  in  patches ;  in  8  miles  another  creek  was  crossed  close  to  its  entrance 
into  the  river ;  2  more  miles  brought  me  to  another  creek,  to  which  I  have 
given  the  name  Louisa  Creek,  and  here  commenced  as  fine  a  piece  of  pastoral 
country  as  any  I  have  seen  in  Queensland.  The  formation  was  limestone,  soil 
deep  and  rich,  timbered  with  mimosas  and  bauhinias,  and  carrying  many 
erasses  common  to  the  Barcoo.  Eight  miles  of  this  country  was  terminated 
by  a  creek,  which  changed  the  character  to  open  forest  with  rich  alluvial  soil, 
when  in  3  miles  a  fine  running  river,  300  yards  in  width,  was  reached  coming 
from  the  north.  I  estimate  the  good  land  on  this  river  at  about  500  square 
miles.  From  a  hill  near  Louisa  Creek,  which  I  take  to  be  part  of  Kennedy's 
Pebbly  Range,  the  Walsh  was  seen  bearing  away  to  the  west 

I  determined  to  remain  on  this  river  and  ascertain  its  identity,  also  to  fix, 
by  observation,  its  junction  with  the  Walsh  and  the  Lynd.  On  the  20th  July 
I  left  my  camp,  taking  Mr.  Warner  and  the  sextant,  and  my  blackboy  with 
me  down  the  river.  In  8  miles  the  Walsh  was  reached ;  the  junction  was 
found  to  be  in  lat.  16°  24'  39".  Continued  along  the  river  for  31  miles 
farther,  when  the  Lynd  was  made.  Leichhardt's  faithful  description  of  the 
junction  proved  to  me  that  I  was  on  the  Mitchell ;  I  was  not  surprised  at  it, 
my  opinion  being  in  favour  of  it.  Although  the  chart  made  this  river 
further  on  towards  the  north,  the  junction  was  ascertained  to  be  in  lat.  16°  23'. 
The  nature  of  the  country  between  the  two  junctions  was  of  the  poorest 
description,  being  conglomerate  and  sand  to  the  river  bank.  Trees  were 
marked  at  the  junction  with  my  initial  H,  and  broad-arrow. 

The  return  to  the  camp  was  made  on  the  opposite  side  to  that  on  going 
down  the  river :  the  first  18  mfles  were  well  grassed,  and  free  from  floodings — 
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timbered  with  mimosa,  bloodwood,  and  stunted  gums,  and  splendidly  adapted 
for  pastoral  purposes;  similar  country  appeared  to  stretch  far  to  the  north.  A 
<jreek  now  changed  the  aspect  entirely,  briuginj:  with  it  sandstone  and  con- 
glomerate, and  the  timbers  common  to  this  poor  formation,  which,  in  21  miles, 
brought  me  to  my  camp.  Natives  were  seen  on  this  journey,  but  they  were 
^ns  and  children :  fishhooks  given  to  them. 

The  results  of  this  trip  may  be  said  to  be,  the  fixing  of  the  points  of  latitude 
of  the  junctions  between  the  Walsh  and  the  Mitchell,  and  the  latter  with  the 
Lynd,  which,  I  trust,  will  be  deemed  of  some  importance  towards  completing 
and  fitting  up  the  chart  of  this  immense  tract  of  country  in  Queensland ;  also 
the  discovery  of  a  fine  tract  of  pastoral  country  on  the  right  bank  of  the 
Mitchell,  stretching  north. 

Having  secured  the  objects  of  this  journey  1  resolved  to  move  on,  which  I 
did  on  the  24th  July.  In  about  one  mile  had  one  of  the  most  beautiful  views 
of  the  river  imaginable :  it  lay  at  our  feet,  at  a  depth  of  between  50  and  60 
feet,  hemmed  in  on  both  sides  by  dense  foliage  of  every  possible  tint  of  green ; 
it  rippled  in  its  whole  width  over  a  fall  of  between  three  and  four  feet  depth^ 
and  stretched  away  out  of  sight  in  an  unbroken  line  of  vegetation.  The  scene 
was  a  beautiful  one  for  an  artist.  Nine  miles  brousrht  me  to  a  mica-schist  bar, 
stretching  right  across  the  river,  which,  during  floods,  must  make  a  most 
imposing  waterfall.  The  river  was  still  followed  for  other  eight  miles,  when  I 
resolved  to  form  a  camp  for  a  few  days,  to  enable  me  to  explore  the  upper  part 
of  this  river  with  a  portion  of  the  members  of  my  Pftrty. 

The  river-bed  here  showed  large  quantities  or  drift-slate,  quartz,  agates, 
cornelians,  and  other  stones  and  rocks :  it  was  running  a  strong  stream  still. 
Tracks  of  crocodiles  were  seen  in  numerous  places;  fish  were  caught  in  abun- 
dance. I  believe  the  natives  to  be  in  great  numbers  about  this  river ;  their 
camps  were  numerous,  and  everywhere,  and  full  of  mussel-shells.  These 
bivalves  are  very  plentiful  in  this  river;  in  fact,  I  believe  them  to  be  the  chief 
food  of  these  pople.  The  distance  between  this  camp  and  the  first  one  on  this 
river  is  18  miles :  the  first  part  of  the  travelling  was  over  a  good  coimtry,  it 
then  became  broken  near  the  river  by  the  small  creeks  coming  into  it,  which 
made  it  severe  on  the  horses.  So  far  the  river  had  kept  my  course  of  north, 
\)\\t  now  it  was  deviating  from  it,  so  I  determined  to  follow  it  no  longer  with 
all  my  party.  It  was  necessary  that  some  horses  should  be  shod,  which  I  did 
'befoi'e  starting. 

On  tlie  27th  July  I  started,  accompanied  by  Mr.  Taylor  and  Dr.  Tate,  to 
follow  up  the  Mitchell,  which  I  did  up  its  left  bank.  We  first  met  with  eight 
miles  of  good  basalt  country — here  was  the  source  of  the  agates,  which  were  all 
of  inferior  quahty— then  came  two  miles  of  limestone  formation,  with  excellent 
grass;  then  three  miles  of  slate  country,  with  worthless  grass :  a  range  was 
examined,  on  passing  up  which  Mr.  Taylor  characterised  as  carboniferous,  and 
named  it "  Taylor's  Carboniferous  Range ;"  then  came  16  miles  of  the  most 
dreadful  country  that  any  one  could  desire  to  travel  over — the  horses  were 
stumbling  about  in  all  directions,  owing  to  the  sharpness  and  ruggedness  of  the 
.slates :  in  one  instance  the  ridges  closed  in  on  the  river,  making  them  impas- 
sable ;  we  then  had  to  descend  into  the  river,  and  scramble  out  through  a 
gorge.  A  remarkable  range  on  the  south  side  I  named  Warner's  Range :  it 
had  been  visible  to  us  for  a  long  distance,  and  it  was  some  of  its  peaks  which 
I  named  Warner's  Peaks  on  a  former  occasion.  Ten  miles  were  then  accom- 
plished on  a  south-east  course,  to  try  and  avoid  the  slates ;  but  we  had  to 
return  to  our  camp :  it  was  impossible  to  pass  over  the  slates,  which  were  as 
sharp  as  knives,  and  from  three  inches  to  three  feet  in  height ;  the  horses 
winced  over  them — they  should  have  leather  under  the  shoe  to  protect  the 
frog  from  the  cutting  slates.  Here  an  attempt  was  made  to  cross  the  river, 
but  found  impracticable,  owing  to  the  numerous  bars  crossing  the  river,  over 
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wbich  the  horses  could  not  travel :  the  stream  here  was  50  yards  wide,  with 
from  two  to  three  feet  of  water.  All  further  progress  upwards  with  the  horses, 
was  impossible ;  I  therefore  waded  across  with  Dr.  'J  ate,  and  proceeded  on  foot 
to  a  hill  seven  miles  off,  if  possible,  of  a  rougher  character  than  hitherto:  from 
it^  at  a  distance  of  20  miles  in  a  south-east  direction,  a  conspicuous  mountain 
was  seen,  which  I  have  named  Mount  Lilley.  We  could  also  ti-ace  the  river 
coming  from  the  same  direction  for  a  distance  of  30  miles,  and  apparently 
from  the  Bellender  Ker  and  other  ranges  in  its  vicinity.  I  could  not  afford  th& 
time  to  explore  this  river  further,  which  I  much  regretted :  to  have  done  so 
was  to  turn  my  back  on  the  work  before  me,  which  lay  in  the  north  and  not 
in  the  south ;  but  I  nevertheless  think  that  this  exploration  is  well  worthy 
attention,  as  the  slates  were  changing  and  the  quartz  appearing  in  large 
quantities,  while  in  the  distance  the  aspect  was  altogether  more  iavourable  ia 
all  respects.    The  walk  of  14  miles  was  the  severest  1  ever  had. 

Since  leaving  the  permanent  camp  we  have  gone  45  miles  up  this  river,  only 
to  be  baffled  and  driven  back ;  the  horses  had  dropped  shoes  and  were  jaded  in 
appearance,  owing  to  the  character  of  the  country,  on  which  the  feed  waa 
utterly  worthless.  Got  back  to  my  party  on  the  evening  of  the  fifth  day, 
when  we  were  all  glad  to  be  together  again.  Mr.  Warner  made  this  camp  in 
lat.  16^  16'  59". 

Ou  the  1st  August  I  resumed  my  northern  journey.  The  river  was  crossed 
a  little  above  the  camp,  when  in  eight  miles  I  came  upon  a  creek,  on  which  I 
camped,  and  caused  some  prospects  to  be  washed,  but  without  any  signs  of 
gold :  the  formation  was  mica-schist,  yielding,  as  usual,  black  sand  and  garnets* 
At  three  miles^  distance  due  north  was  a  remarkable  mountain,  which  I  have 
named  Mount  Mulgrave :  it  forms  the  most  conspicuous  feature  in  this  part  of 
the  country,  rising  as  it  does  to  the  height  of  thirteen  or  fourteen  hundred  feet 
out  of  the  flat  surface  surrounding  it.  I  ascended  it  in  company  with  Mr. 
Warner ;  the  attempt  was  most  difficult  to  accomplish.  Owing  to  the  loose 
and  rotten  surface,  we  had  frequently  to  bring  our  hands  and  knees  in  requi- 
sition, while  the  descent  was  equally  difficult  and  dangerous.  The  mount  is 
the  termination  of  a  range  running  north  and  south :  to  the  south  and  west  it 
ends  in  precipitous  sides,  which  gives  it  a  bold  and  magnificent  appearance. 
As  a  view  for  a  photograph  or  painting  it  is  unique ;  it  is  composed  of  slate» 
surrounded  by  a  mica-schist  formation.  Eight  other  miles  of  this  country, 
intersected  by  a  creek,  which  was  prospected  with  no  good  success,  brought 
me  to  the  head  of  a  creek  in  a  sandy  country,  which  was  followed  for  nine 
miles  north,  when  it  was  left ;  when  another  one  and  a  half  mile  brought  the 
party  on  a  large  running  creek,  which  I  have  named  Garnet  Creek,  owing  to 
the  large  quantity  of  these  valueless  gems  being  found  in  the  sand :  in  places 
these  could  be  swept  up  in  handfuls.  The  ol^rvation  of  the  sun  made  our 
camp  in  lat  15^  51'  59  .  Three  miles  from  the  camp  was  a  high  hill,  with 
perpendicular  sides,  which  1  have  named  Mount  Daintree :  it  is  composed  of 
sandstone  and  conglomerate,  resting  on  quartzite.  From  its  summit  a  large 
river  was  seen  to  the  north,  distant  about  three  miles  from  the  camp,  which  I 
believe  to  be  the  Kennedy's  Ninety-Yards- Wide  Creek :  this  I  have  named 
the  Palmer,  after  the  Chief  Secretary  of  Queensland.  The  country  between 
Garnet  Creek  and  the  river  is  poor  and  sandy,  timbered  vith  iron-bark  and 
other  trees  found  on  poor  soils.  The  distance  between  the  Mitchell  and  the 
Palmer  1  estimate  at  about  29  miles.  The  camp  on  the  Palmer  was  fixed  in 
lat.  16°  49^  14". 

During  the  early  part  of  the  journey  I  promised  half-a-pound  of  tobacco  to 
the  first  person  who  should  find  gold— knowing  this  to  be  an  invaluable  article* 
to  persons  given  to  its  use,  and  because  1  thought  it  might  act  as  an  incentive 
to  prosecute  the  search  for  it.  Mr.  Warner  claimed  the  reward,  producing  the 
proof  of  his  right  to  it.    I  satisfied  myself  by  personal  inspection  of  the  locality. 
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and  tbe  wasbing  of  several  pans  of  dirt,  tbat  the  gold  was  found  here,  so  I 
handed  him  the  reward.  The  gold  was  found  in  a  gully  named  Wamer^s 
Gully,  also  in  ravines  falling  into  it;  but,  so  far,  I  only  look  upon  them  as 
indications  showing  that  the  metal  existed,  without  being  profitable  to  work. 
The  prospecting  was  continued,  with  equal  success,  for  three  days,  simulta- 
neously with  an  inspection  of  the  surrounding  country :  that  down  the  river 
was  pronounced  unfavourable,  while  upwards  was  the  direction  indicated  by 
Mr.  Taylor  as  being  the  most  likely  one  to  lead  to  far  greater  success  than 
hitherto,  his  opinion  being  that  the  gold  had  been  brought  down  from  above, 
where,  perhaps,  a  change  in  the  formation  of  the  country  would  be  likely  to 
lead  to  better  results.  The  character  of  the  gold  was  light  and  scaly,  though 
rich  in  colour,  and  had  been  subject  to  the  action  of  water.  It  was  found  on 
a  granite  formation. 

And  I  would  beg  to  mention  here  that  Mr.  Taylor  now  gives  it  as  his 
opinion  that  gold  might  possibly  be  found  all  across  the  coimtry,  from  Kirchner 
Range  to  the  Palmer,  nearly  the  whole  of  which  is  of  micanschist  formation ; 
whereas,  before  this  discovery,  he  maintained  that  this  formation  would  not 
yield  gold.  I  leave  him  to  reconcile  these  statements,  and  his  change  of 
opinion. 

Having  discovered  the  traces  of  gold,  I  was  not  disposed  to  rest  satisfied 
with  such  a  bare  fact,  but  determined  upon  devoting  a  few  days  more  to  satisfy 
myself  of  the  extent  of  country  over  which  it  could  be  found,  and  also  whether 
it  could  be  found  in  payable  quautities.  With  this  view  I  moved  up  the  river 
in  three  stages,  carrying  the  indications  with  me  as  far  as  15  miles,  where  I 
resolved  to  form  a  camp  for  a  few  days,  and  push  still  further  up  with  the 
same  object  Numerous  prospects  were  made  on  the  bars  of  the  river,  many 
of  which  were  encouraging,  supposing  the  facilities  to  exist  here,  which  afe 
to  be  found  under  similar  circumstances  in  other  places.  We  had  now  got  out 
of  the  mica-schist  formation  into  that  of  slate.  This  camp  was  placed  in 
lat.  15°  52'  34". 

On  the  13th  August  I  proceeded  up  the  river,  accompanied  by  Mr.  Warner 
and  my  blackboy,  when  we  ascended  it  for  30  miles,  entirely  over  a  slate- 
formation.  Prospects  were  tried  all  along  our  course,  all  yielding  traces ;  but, 
at  the  furthest  point,  the  country  became  similar  to  that  which  baiSed  me  on 
the  Mitchell,  so  I  abandoned  further  search  in  that  direction.  The  natives 
showed  themselves  here,  with  an  evident  desire  to  be  troublesome,  as  they 
fired  the  grass  on  all  sides  of  our  camp  whilst  we  were  saddling  up ;  but  on 
our  going  towards  them  they  withdrew.  Our  course  up  the  river  was  a  little 
to  the  south  of  east.  Having  satisfied  myself  that  I  could  not  proceed  any 
further,  but  that  I  had  taken  the  traces  of  gold  so  far,  I  retraced  my  steps  to 
my  fixed  camp,  which  1  reached  on  the  fourth  day  of  my  absence  from  it 

On  my  arrival  in  camp,  the  bad  news  awaited  me  that  my  last  seven  sheep 
had  strayed  away  and  could  not  be  found.  This  was  by  no  means  pleasant 
tidiuffs,  as  they  were  equal  to  four  weeks'  meat  for  the  party,  and  I  had  very 
little  hopes  of  seeing  them  again,  considering  the  time  they  had  been  away.  How- 
ever, I  resolved  to  send  Stewart  and  my  blackboy  in  search  of  them,  with  the 
view  of  learning  whether  it  was  possible  to  recover  them.  Fortunately  this  was 
done,  owing  to  Jerry's  intelligence  and  perseverance,  which  Mr.  Stewart  said 
he  never  saw  equall^  in  any  blackboy.  They  had  gone  back  over  15  miles  of 
a  rough  country,  where,  in  places,  they  left  no  visible  tracks  to  ordinary  eyes ; 
but  this  boy's  unerring  sight  and  instinct  led  him  on  to  the  recovery  of  the 
sheep,  which  were  found  on  one  of  the  steep  spurs  of  Mount  Mulgrave,  making 
right  home  for  Mount  Surprise,  where  they  had  been  bought,  and  which  they 
would  have  reached  if  not  disturbed  by  wild  dogs  and  natives.  Finding  these 
sheep  relieved  my  mind  of  a  great  deal  of  uneasiness.  Without  them,  it  was 
doubtful  whether  I  could  proceed  without  replacmg  their  equivalent  in  meat, 
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which  I  could  not  procure  nearer  than  at  Mount  Surprise.  This  would  have 
necessitated  a  delay  of  three  weeks  or  more,  which  was  a  serious  consideration 
to  me.  I  also  found  one  of  my  horses  away,  owin^  to  the  negligence  of  one  of 
the  members  of  my  party ;  but  as  I  had  warned  him  of  the  consequences  of 
such  neglect,  and  &is  being  the  second  occasion  on  which  a  horse  had  been 
lost  by  his  carelessness,  I  informed  him  that  I  should  hold  him  responsible  for 
its  value.    The  horse  I  have  never  recovered. 

It  was  with  great  regret  that  I  felt  myself  compelled  to  leave  this  river  without 
first  finding  something  more  substantial  and  lasting  than  flattering  ''  prospects." 
I  was  in  great  hopes  at  first  of  having  done  so  somewhere  within  the  two  points 
of  where  I  had  met  with  the  traces  of  gold  and  the  last  where  I  had  parted 
with  them;  but  my  hopes  and  endeavours  were  not  gratified  with  success, 
which  were  only  second  to  my  disappointment.  But  it  does  not  follow  that 
there  is  not  gold  in  this  region  somewhere,  and  I  believe  that  it  must  be  sought 
on  the  confines  of  the  slate,  with  some  other  formation ;  and  on  the  sources 
of  the  Mitchell  and  the  Palmer  the  gold  found  by  me  I  believe  to  be  Uie 
lighter  particles  washed  down  ages  ago  from  sources  where  it  exists  in  larger 
quantities. 

But  the  task  to  penetrate  this  country  would  not  be  an  easy  one :  its  rugged 
nature  would,  I  believe,  necessitate  an  examination  of  the  track  in  the  first 
instance,  as  to  endeavour  to  cross  the  slates  after  my  experience  of  them  would 
be  madness.  I  know  what  my  horses  suffered,  and  I  should  be  sorry  to  inflict 
a  third  trial  upon  the  poor  animals.  However,  by  a  diUmr,  the  slates  might 
possibly  be  avoided,  when  the  country  which  I  saw  from  my  furthest  point  of 
observation  on  the  Mitchell  might  be  reached  and  successfully  prospected  for 
gold.  I  wish  to  be  very  guarded  in  all  that  relates  to  these  aiscoveries.  I 
trust  that  nobody  will  be  led  away  by  anything  that  I  have  stated  to  jump  to 
the  concliision  that  it  is  here  in  payable  quantities.  My  desire  is  chiefly  to 
impress  upon  all  that  in  this  direction  there  is  as  good-looking  a  country  to 
prospect  for  gold  as  any  that  I  have  before  seen ;  but  I  do  not  promise  its 
existence,  and  I  would,  moreover,  caution  any  but  well-traiued  and  experienced 
bushmen  to  venture  into  this  country,  of  whose  outlets  nothing  is  known-^ 
any  but  such  might  find  themselves  in  difficulties,  out  of  which  it  would  not  be 
easy  to  extricate  themselves.  The  horses  would  require  to  be  constantly  kept 
shod,  and  the  men  should  be  of  self-reliant  and  courageous  natures,  in  which 
case  the  difficulties  of  the  country  might  be  faced. 

On  the  19th  August  I  retraced  my  steps  to  my  first  camp  on  the  Palmer, 
which  I  reached  the  same  day.  On  the  second  one,  I  devoted  half  a  day  in  a 
fruiUess  search  for  the  lost  horse ;  the  animal  had  evidently  quitted  the  river, ' 
otherwise  traces  of  him  would  have  been  seen.  I  omitted  to  mention  that  on 
our  way  up  the  river  signs  of  cattle  were  seen  by  my  blackboy,  in  the  shape 
of  dung  not  many  days  old ;  but  a  hunt  for  them  did  not  lead  to  their  discovery. 
This  I  regretted,  as  it  deprived  me  of  a  further  supply  of  meat,  which  I  should 
have  been  glad  to  secure.  Devoted  the  rest  of  the  day  to  shoeing  horses  for 
the  northern  journey.  Early  in  the  morning,  vibited  and  surprised  a  native 
camp,  in  which  the  natives  were  all  asleep.  Their  terror  on  awakening  added 
wings  to  their  speed,  when  in  a  moment  the  men  were  out  of  sight  amongst  the 
brushwood.  My  object  was  to  learn  something  respecting  the  cattle-tracks, 
but  the  continuous  howling  of  the  women  and  children — which  nothing  would 
pacify— compelled  me  to  withdraw,  which  1  did  after  giving  them  some  fish* 
nooks  in  return  for  their  diabolical  howling. 

On  the  21st  August  I  started  on  my  northern  course.  I  resolved  to  make 
one  other  effort  to  recover  the  lost  horse,  when  I  told  off  Mr.  Warner  and 
Jerry  for  this  service,  with  directions  to  beat  round  our  camps  up  the  Palmer, 
after  which  they  were  to  overtake  me  on  the  following  day.  On  the  third  day 
after  the  Palmer,  I  for  the  first  time  came  upon  eastern  waters,  but,  as  1  did 
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not  wish  to  follow  them  yet,  I  returned  to  the  western  slope,  and  kept  that 
fall  until  reaching  the  Main  Dividing  Kange,  which  was  reached  on  the  2nd 
September. 

The  nature  of  the  country  passed  over  between  the  Palmer  and  the  last- 
named  locality,  on  a  general  course  of  n.  30^  w.,  was  poor  in  the  extreme^ 
consisting  mostly  of  flat  sandy  ground  and  strong  ridges ;  forest  land,  with 
magnificent  timber,  was  passed  through,  consisting  of  stringy-bark  and  blood- 
wood,  with  other  forest  trees  common  to  this  part  of  the  country.  During  the 
first  day's  stage  from  the  Palmer,  quartz  was  seen  in  large  quantities,  but  the 
country  on  the  whole  was  worthless.  During  this  stage  an  important  river 
-was  met  with  in  69  miles  of  travelling  from  the  Palmer,  although  not  in  a 
direct  line,  which  I  have  named  the  Coleman ;  it  had  scarcely  any  water  in  it, 
but  at  our  camp,  just  at  the  junction  of  the  river  with  a  creek  whose  course 
was  south-west,  the  latter  had  a  large  supply.  I  assured  myself  of  the  course 
of  the  Coleman,  by  following  it  down  for  7  miles  with  Mr.  Taylor,  at  which 
point  it  was  going  south-west,  and  from  a  hill  composed  of  mica  schist,  in 
which  garnets  were  largely  embedded,  near  the  camp,  it  could  be  traced  for 
15  miles,  still  pursuing  the  same  course,  which  was  sufficient  to  prove  it  a 
Mitehell  water ;  quartz  was  met  with  in  large  quantities  in  this  neighbour- 
hood. The  camp  on  the  Coleman  was  in  lat.  14°  45'  59".  The  course  of  the 
river  here  was  north. 

ITie  Coleman  was  followed  up  for  17  miles — owing  to  its  being  on  my 
course,  but  then  abandoned  because  going  out  of  it ;  the  second  camp  on  it 
was  badly  supplied  with  grass  and  water,  consequently  the  horses  sufiered,  as 
I  had  to  keep  them  close  nobbled.  After  crossing  it,  and  at  a  distance  of  a  few 
miles,  some  more  cattle- tracks  were  met  with,  which  brought  us  to  one  of 
their  deserted  camps,  where  the  recent  use  of  it  was  clearly  proved  by  the 
fresh  dung  lying  about ;  these  cattle  were  no  doubt  lost  by  the  Messrs.  Jardine, 
on  their  famous  trip  to  Cape  York.  I  camped  on  a  creek  which  I  think  will  be 
the  Kendall  of  the  above  gentleman,  and  remained  on  it  one  day,  with  the 
intention  of  securing  one  of  the  beasts  if  possible ;  but  in  that  I  was  not 
successful,  owing  to  the  animals  having  abandoned  this  beat  for  want  of  water ; 
I  had  no  time  to  devote  to  a  longer  and  further  search.  Some  natives,  while 
passing  the  camp,  were  invited  to  stand,  when  a  friendly  intercourse  was 
exchanged ;  they  are  a  good-looking  race,  insomuch  that  they  do  not  preserve 
the  hideous  features  of  the  natives  of  the  south.  These  people  have  well- 
shaped  noses,  moderately-sfzed  mouths,  and  sufficiently  well-formed  foreheads, 
to  redeem  them  from  ugliness.  I  gave  them  a  few  fidi-hooks  when  the  inter- 
view terminated ;  they  showed  little  signs  of  fear.  A  conspicuous  hill  on  my 
course  was  named  Mount  Newberry ;  it  has  been  my  guide  so  far.  Ten  miles 
from  the  supposed  Kendall  brought  me  to  a  flat  covered  with  mimosas  and 
banksias,  where  observation  made  our  camp  in  lat.  14°  13'  4",  and  from  this> 
in  7  miles,  making  in  all  48  from  the  first  camp  on  the  Coleman,  we  were  on 
the  crown  of  the  main  divide  between  the  eastern  and  western  waters,  and  the 
northern  limits  of  our  journey. 

Here  we  were  at  last  at  the  termination  of  our  northern  course ;  of  the 
country  passed  over  and  behind  us  nothing  could  be  seen,  but  the  recollections 
were  pleasing.  So  far  the  trip  had  been  one  of  pleasure,  as  the  travelling,  on 
the  whole,  had  been  easy  ;  pur  larder  had  been  well  supplied  with  kangaroos 
and  fish,  nondas  and  wild  honey,  and  if  our  search  for  gold  had  not  b^n  as 
successfiil  as  we  could  have  wished,  it  had  for  the  time  been  exciting.  1  am 
at  a  loss  to  conceive  how  men  can  call  exploring  "monotonous ; "  there  is  not 
a  hill  that  does  not  create  interest — there  is  not  a  creek  or  a  river  that  does 
not  lead  the  imagination  to  think  where  it  may  go,  what  it  may  lead  to,  or 
what  it  may  contain  ;  there  is  not  a  goal  or  a  haven  looked  forward  to  that  has 
not  some  interest  interwoven  with  its  locality — it  may  possess  the  footprints 
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of  some  travellers  who  have  made  a  Dame  for  themselves,  and  SQrrounded  it 
with  the  halo  of  discoverers ;  it  may  lead  across  the  path  which  led  them  to 
their  final  resting-place,  after  having  battled  against  nature,  which  at  last  beat 
them ;  it  may  even  lead  to  a  sight  of  these  last  resting-places  of  great  hopes 
and  baffled  expectations,  which  should  alone  make  one  pause  and  reflect  on 
one's  own  future  fate  in  the  wilderness,  lliere  is  not  a  bushman  who  does  not 
look  forward  to  the  end  of  a  day's  travel  with  interest  and  anxiety ;  it  may 
lead  him  to  a  pleasant  country  where  all  is  agreeable,  or  it  may  lead  him  into 
one  of  the  difficulties  and  dangers  which  may  tax  all  his  perseverance  and  stout- 
heartedness to  overcome,  and  even  with  these  he  may  be  compelled  to  stand 
and  surrender.  Has  it  not  been  so,  can  be  answered  by  the  fates  of  innumer- 
able travellers  known  and  unknown  to  fame.  And  yet  there  were  one  or  two 
members  of  my  party  who  considered  exploring  ** mwiotonous ; "  they  "ate 
their  suppers  and  went  to  bed  dreaming  of  their  breakfasts — they  rose  in  the 
morning,  ate  their  breakfasts,  and  then  passed  the  day  thinking  of  their 
suppers  1 "    Is  comment  on  such  men  necessary  ? 

If  the  journey  hitherto  had  been  comparatively  an  easy  and  a  pleasant  one, 
tiie  view  which  now  presented  itself  from  the  summit  of  the  Main  Range  went 
far  towards  dissipating  ideas  that  such  would  continue  to  be  the  case  for  the 
future ;  the  exp^ition  was  now  entering  upon  a  land  of  mountains  and  floods. 
The  view  to  the  north  extended  over  high  mountains  and  ranges,  suggesting 
the  arduous  journeys  and  melancholy  fate  of  the  great  explorer  Kenn^y;  to 
the  east  the  land  was  low,  and  evidently  skirting  the  sea,  which  was  not  in 
view,  while  to  the  south,  which  was  to  be  my  future  course,  or  nearly  so,  I  saw 
mountains  on  every  side,  and  above  one  another  to  the  horizon.  I  had  seen 
sufficient,  and  now  commenced  my  homeward  journey,  leaving  it  to  time  and 
fortune  to  decide  how  it  would  terminate.  The  descent  from  the  range — here 
low — was  short  but  rough,  over  a  granite  formation,  to  the  head  of  a  creek, 
which  fast  assumed  the  proportions  of  a  river,  which  brought  us  into  Princess 
Charlotte's  ^y.  At  the  h^  of  this  river,  which  I  have  named  the  Stewart, 
and  which  is  Kennedy's  River,  100  yards  wide,  many  varieties  of  plants  were 
seen — not  met  with  before — and  offered  to  an  enthusiastic  botanist  a  wide 
field  for  research ;  some  of  them  were  exceedingly  beautiful  in  appearance. 
The  first  camp,  5  miles  from  the  summit  of  the  range,  was  fixed  in  lat. 
14°  2!  34". 

My  camp  in  Princess  Charlotte's  Bay  was  reached  in  27  miles  from  the  top 
of  the  range ;  the  country  was  poor,  and  may  be  set  down  as  second-class 
pastoral  country ;  it  is  abundantly  watered,  and  subject  to  floods  on  the  lower 
hinds  towards  tlie  coast ;  it  is  timbered  with  ironbark  on  the  ridges  towards  the 
Main  Range,  and  with  tea-tree  lower  down,  which  is  again  scrubby,  but  open 
on  to  the  coast.  The  sea  was  reached  by  me — accompanied  by  my  blackboy 
— in  li  mile  from  the  camp,  the  track  being  over-flooded  and  open  scrub- 
land ;  the  coast  presented  the  most  dreary  aspect  imaginable,  the  sandy  beach 
and  breakers  extended  as  far  as  the  eye  could  see,  north  and  south:  this 
prevented  Mr.  Warner  from  flxing  the  latitude  of  the  mouth  of  the  Stewart, 
as  he  could  get  no  water  horizon ;  there  was  nothing  of  sufficient  interest  to 
keep  any  one  of  us  long  on  the  sea-shore.  I  made  a  short  excursion  on  the 
morning  of  the  third  day  before  starting,  which  was  delayed  by  the  straying 
of  two  of  my  horses,  when  I  proceeded  north  for  6  miles,  which  brought  me  to 
a  creek  from  which,  finding  that  the  aspect  of  the  country  beyond  was  similar 
to  that  passed  over  between  the  camp  and  my  standpoint,  1  resolved  to  turn 
my  back  on  the  north  and  hasten  to  my  camp,  where  all  were  anxious  to  quit 
this  cheerless  spot.  The  camp  was  in  lat.  13°  59'  49" ;  the  artificial  horizon 
was  a  bucket  of  water ;  this  has  been  adopted  for  some  time  past.  I  will  just 
mention  here  that  Mr.  Warner  and  I  have  our  doubts  as  to  the  correctness  of 
the  observations — owing  to  the  derangement  of  the  sextant — believing  that  we 
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have  been  all  along  6  miles  to  the  south  of  our  supposed  positions,  but  this 
we  have  no  means  of  proving. 

On  the  6th  September  1  left  the  Stewart  for  the  Kennedy,  taking  a  south- 
east course,  which  I  reached  in  48  miles — the  generality  of  the  country  was 
poor ;  one  spot  was  passed  which  presented  the  most  beautiful  appearance  I 
ever  saw.  It  was  a  oroad  and  shallow  watercourse  during  rains,  but  now  dry, 
composed  of  rich  soil,  and  large  trees,  with  foliage  of  various  tints  of  green, 
and  so  dense  that  beneath  them  it  was  perpetual  shade ;  here  also  was  under- 
growth equally  rich  in  appearance,  and  the  two  combined  made  it  a  beautifully 
cool  and  fresh-looking  spot  There  were  also  many  miles  of  open  forest  land, 
with  splendid  timber  of  the  stringy-bark  species,  magnificently  adapted  for 
telegraph  poles,  if  foimd  in  a  situation  where  they  could  have  been  made 
available.  Here  I  dropped  my  first  horse,  as  it  could  proceed  no  further ;  it 
had  done  no  work  for  some  time  past,  and  I  believe  was  reduced  to  its  present 
state  from  the  efijects  of  eating  some  poisonous  grass  or  herb  during  the 
journey.  I  also  lost  my  two  last  sheep  for  a  time,  but  fortunately  Jerry  again 
found  them  three  miles  &om  the  camp ;  but  I  had  sealed  their  doom,  which 
was  not  far  distant.  In  coming  across,  had  to  dig  for  water  for  one  night's 
camp,  which  was  easily  procured  at  a  depth  of  2  feet,  in  a  clump  of  dense 
tea-trees.  I  had  drawn  up  into  camp  4  miles  back,  but  the  horses  were 
rambling  in  all  directions  over  recently-burnt  couiitry,  which  compelled  me  to 
pack  up  and  move  to  this  water,  where  I  had  fine  feed  for  the  horses.  All  the 
country  about  the  Kennedy  had  been  recently  burnt,  the  consequence  of 
which  was  that  there  was  no  grass,  excepting  at  a  lagoon,  where  it  was  good, 
and  in  sufiBcient  quantity  to  last  the  time  I  intended  remaining  on  the  river. 

I  devoted  one  day  in  an  examination  of  this  river  down  stream ;  shortly 
after  breakfast  I  left,  taking  my  black  boy  with  me,  when,  in  2^  miles,  I 
came  to  a  sandstone-grit  bar,  stretching  right  across  the  river  only  a  few  feet 
lower  than  the  surrounding  country ; — at  this  bar  I  met  with  salt  water  at  the 
lower  end,  a  pretty  sure  proof  that  I  was  within  the  tidal  influence.  I  crossed 
the  river  here,  and  went  south-east  3  miles,  then  altered  my  course  to  the 
north  for  5  miles,  over  plains  showing  flood-marks  from  4  to  6  feet  in  depth  ; 
and  from  a  sand-hill  in  the  vicinity  I  found  the  surrounding  country  to  be  all 
of  the  same  character.  There  was  no  necessity  for  my  carrying  my  exami- 
nation any  further,  as  the  country  was  totally  unfit  for  all  purposes  of  settle- 
ment— the  approaches  to  the  sea  would  of  course  be  worse.  The  sandstone 
bar  was  a  crossing-place  for  the  natives,  their  paths  radiated  in  all  directions 
from  it. 

The  peculiarity  of  this  river  consists  in  these  bars — they  are  miles  apart, 
but  between  them  there  is  one  continuous  sheet  of  still  water  of  great  depth — 
in  places  the  banks  slope  gently  into  the  river,  while  in  others  it  is  composed 
of  sandstone  with  perpendicular  falls  of  from  6  to  10  feet ;  it  is  about  100  yards 
in  width ;  the  banks  are  free  from  the  dense  vegetation  of  these  northern 
rivers,  while  beyond  them  are  plains  and  open  forest  land,  all  subject  to  floods, 
and  of  the  poorest  quality  of  soil.  The  inundations  are  caused  by  these  sandstone 
bars  acting  as  dams,  which  throw  the  waters  over  the  surrounding  country  owing 
to  their  being  only  a  few  feet  lower  than  the  banks  of  the  river ;  and  when  I 
consider  what  a  volume  of  water  has  to  find  an  outlet,  I  am  not  at  all  surprised 
that  these  impediments  cause  the  country  to  be  a  sea  of  water  during  the 
rainy  seasons.  Fish  were  not  caught  in  great  numbers ;  alligators  were  here, 
Jerry  having  heard  one  during  the  night ;  altogether,  the  river  and  the  sur- 
rounding country  had  a  forlorn  look.  Near  the  camp  were  one  or  two  of  the 
most  beautiful  clumps  of  palms  I  ever  saw,  making  altogether  a  splendid 
object  for  a  photograph.  My  two  last  sheep  were  killed  to-day,  so  I  have 
arrived  at  the  last  of  my  fresh  meat.  As  I  felt  satisfied  with  the  results  of  my 
journey  down  the  river,  I  determined  upon  moving  next  day. 
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On  tbe  12th  September  I  started,  following  np  the  course  of  the  Kennedy  at 
south,  crossed  two  branches,  and  then  on  a  course  of  south-east,  at  a  distance 
of  13  miles  from  the  crossing  of  the  Kennedy,  I  found  myself  on  the  banks  of 
a  magnificent  running  river,  with  steep  banks  free  from  scrub,  and  with  an 
average  width  of  100  yards.  At  the  first  sight  I  put  this  down  as  the  Kennedy, 
but  my  observations  by  sun,  and  my  dead  reckoning,  soon  dispelled  this  idea, 
as  they  made  me  considerably  to  the  eastward  of  the  track  of  the  explorer  of 
that  name.  This,  therefore,  was  a  new  and  grand  river ;  and  I  gave  it  the 
name  of  Norroanby.  In  coming  across  from  the  Kennedy,  a  vast  extent  of 
wretched  and  flooded  country  was  passed  over ;  about  three  miles  from  the 
Normanby,  a  swamp  was  p«ised  covered  with  geese  and  other  wild  fowl. 
During  the  rainy  season  I  believe  these  two  rivers  to  be  nearly  connected  to 
each  other  by  swamps,  lagoons,  and  backwaters.  I  found  myself  at  a  very 
oood  crossing-place,  which  I  availed  myself  of,  and  passed  over  to  the  opposite 
bank  and  camped. 

On  the  following  day  I  proceeded  down  the  river,  accompanied  by  Mr.  Taylor 
and  my  blackboy,  when  I  followed  its  course  down  for  13  miles,  and  found 
that  the  country  was  similar  to  that  on  the  lower  part  of  the  Kennedy,  with 
the  exception  that  here  the  floods  showed  marks  of  J5  feet  above  the  surround- 
ing country,  consequently  what  footing  was  there  for  man  or  beast  during  the 
seasons  of  floods?  This  same  country  extended,  no  doubt,  to  the  sea,  where  it 
was  met  by  mangrove  swamps  in  the  southern  bight  of  Princess  Charlotte's 
Ray.  But  for  these  vast  inundations,  the  country  would  be  splendidly 
adapted  for  cattle  stations,  owing  to  the  numerous  swamps,  lagoons,  and  back- 
waters, dispersed  over  the  whole  face  of  the  country ;  but,  oonsidering  that 
the  floods  vastly  exceed  the  quantity  required  to  keep  these  supplied  with 
water,  it  is  at  once  rendered  a  waste.  I  was  satisfied  with  my  journey  down 
the  river,  so  far  as  its  adaptability  for  settlement  was  concerned,  when  I 
returned  to  camp,  which  I  reached  the  same  night  at  11  o'clock.  Some  low 
sandstone  ridges  were  seen  a  short  distance  back  from  the  river-carrying 
stringy-bark,  which  would  alone  proclaim  their  character.  I  have  not  the 
position  of  this  camp,  owing  to  my  instniment  not  showing  a  higher  reading 
than  142 i,  consequently  Mr.  Warner  could  not  fix  it  by  observation.  Many 
natives  were  met  with  during  the  day,  all  amicably  disposed ;  I  made  them 
presents  of  fish-hooks. 

On  the  14th  September  T  quitted  this  part  of  the  country,  with  a  general 
course  of  south-east,  when,  in  43  miles,  I  again  found  myself  on  the  banks  of 
the  Normanby,  still  a  fine  running  stream.  Between  this  point  of  the  river 
and  the  last  one  the  country  passed  over  was  wretched  in  the  extreme ;  the 
sandstone  grit  was  still  seen  as  the  formation,  ridges  of  these  came  close  to 
the  river  in  one  instance.  A  long  picturesque  plain  was  crossed  covered  with 
seedling  gums,  the  deposits  of  floods;  it  was  scarcely  possible  to  believe, 
looking  at  the  river  enclosed  in  its  deep  banks,  that  this  high  and  sound 
country  could  be  flooded,  but  there  were  the  marks  showing  from  6  to  8  feet 
of  water  to  exist  on  it  at  times.  After  this  the  river  branches ;  an  unim- 
portant one  going  to  the  east,  which  I  crossed,  passed  large  swampy  lagoons, 
with  bad  grass,  and  plunged  into  15  miles  of  scrub,  which  at  5  miles  more 
brought  me  on  to  a  creek  with  better  grass  for  my  horses.  After  this.  Si  miles 
of  open  box  forest  brought  me  to  the  river,  passing  a  lagoon  1  mile  from  it, 
on  which  some  natives  were  seen  fishing  with  a  net ;  they  were  gins  and 
children. 

This  camp  became  a  memorable  spot,  as  here  we  nearly  came  into  collision 
with  the  natives.  The  day  before.  Dr.  Tate  brought  a  native  boy  into  camp 
with  him,  on  front  of  him  on  his  horse ;  the  boy  showed  no  signs  of  fear, 
neither  did  he  display  any  reluctance  to  visit  the  whites — he  was  pleased  with 
Jerry  and  Jerry  with  him.    Shortly  afterwards  they  went  out  wild  honey 
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collecting,  when  Jerry  found  himself  surrounded  by  the  **  mialls,*'  as  he  calls 
them,  all  very  noisy  and  carrying  spears.  He  soon  made  for  the  camp,  and  we 
all  sallied  out  to  his  rescue ;  a  little  of  the  unknown  tongues  on  both  sides, 
with  a  few  signs,  arranged  a  peace,  and  the  matter  ended.  The  boy  had  joined 
his  relatives  and  frien<£i,  and  it  was,  no  doubt,  his  recovery  that  the  natives 
sought,  not  being  aware,  perhaps,  that  the  boy  was  a  willing  visitor  to  the 
camp.  However,  I  had  my  doubts  as  to  their  peaceable  intentions,  as  I  saw 
many  of  them  retiring  with  evident  signs  of  triumph  at  having  gained  their 
point,  and  I  told  my  party  that  the  next  morning  would  more  surely  prove 
their  intentions.  And  the  next  morning  did  do  so,  as,  whilst  Stewart  and 
Jerry  were  out  for  the  horses,  two  lots  of  natives  simultaneously  made  their 
appearance  from  a  dry  lagoon  and  the  river,  with  the  evident  intention  of 
cutting  off  their  retreat  to  the  camp.  The  horses  were  quickly  collected ;  spears 
were  thrown  at  Stewart  when  retreating,  and  Jerry  was  making  his  tracks  as 
quickly  as  possible  towards  the  camp,  while  all  were  shouting  and  yelling  at 
^e  top  of  their  might ;  the  horses  passed  at  a  thundering  pace,  and  on  came 
the  blackfellows  from  every  direction  with  bundles  of  spears  each,  and  painted 
for  mischief.  *'  They  mean  it,"  was  said  by  one,  and  certainly  it  looked  very 
much  like  it.  Jerry  on  his  own  hill  was  very  bold  ;  he  now  told  them  to 
oome  on.  I  collected  my  party  together  and  sallied  out  to  meet  our  enemies, 
who,  when  they  saw  us  advancing  towards  them,  stopped  and  drew  close 
together,  while  the  stragglers  wore  coming  up  from  every  direction.  I  deemed 
this  the  proper  moment  to  make  a  demonstration,  and,  with  this  view, 
requested  two  of  my  party  to  give  them  two  long  shots  as  a  warning  what 
nearer  ones  might  ^ect,  if  they  persisted  in  approaching  us.  The  result  was 
magical ;  every  blackfellow  turned  and  retreated  with  greater  rapidity  than 
he  had  used  in  his  advance,  which  ended  the  affair.  I  was  not  sorry  at  such 
a  termination,  having  no  desire  to  come  into  collision  with  the  natives,  or  to 
molest  them  in  any  way. 

On  the  17th  September,  after  the  morning's  adventure  with  the  natives,  I 
packed  up  and  travelled  on  upon  a  south-east  course,  and  again  cut  iJiie  Nor- 
manby  in  18  miles.  On  the  first  day  a  carboniferous  range  was  passed,  in 
the  capping  of  which  Mr.  Taylor  found  some  mollusk  fossils ;  after  this  I  found 
myself  getting  into  sandstone  ranges  gaining  in  height,  which  necessitated  an 
inspection  before  going  further,  as  I  had  crossed  the  river  once  owing  to  their 
abutting  on  to  its  banks,  and  saw  further  on  that  I  should  be  compelled  to  do 
so  again  if  continuing  the  couitie  of  the  river.  This,  however,  was  now  coming 
from  the  south,  as  seen  by  Mr.  Taylor  from  an  eminence  near  the  camp,  and, 
as  this  was  not  my  intended  course,  I  resolved  to  leave  it ;  its  course  was 
through  an  impassable  and  worthless  country. 

On  the  21st  September  I  reached  the  Endeavour  in  29  miles.  After  leaving 
the  Normanby,  I  crossed  the  sandstone  range,  keeping  as  near  as  possible  a 
south'-east  course,  where  I  found  it  to  be  5^^  miles  wide,  and  terminating  on 
my  course  in  a  steep  descent  most  difficult  and  dangerous  for  the  horses,  but 
which  was  safely  accomplished ;  this  I  saw  brought  me  to  another  watershed, 
the  sandstone  range  forming  the  divide  between  the  Normanby  and  the 
Endeavour,  Here,  also,  the  slate  formation  first  made  its  appearance,  and 
continued  through  the  whole  of  the  country  watered  by  the  latter  stream. 
At  the  foot  of  the  descent  the  head  of  a  creek  was  followed,  in  which  I  saw 
caks  for  the  first  time  since  leaving  Fossilbrook,  owing  to  which  I  named  it 
Oaky  Creek.  In  descending  the  creek  a  remarkable  range  ran  parallel  with 
it  to  the  north,  composed  of  sandstone  and  slate,  as  proved  by  Mr.  Taylot  and 
myself  in  our  ascent  of  it ;  the  country  was  poor,  with  stringy-bark  and  blood- 
wood  timber.  The  first  shower  of  rain  fell  here ;  so  far  it  had  been  dry. 
I  followed  the  course  of  the  creek,  which  was  running  east,  as  near  as  I  could ; 
but  the  rough  country  on  either  side  frequently  compelled  me  to  cross  and 
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recross  it ;  a  little  good  land,  300  acres  in  extent,  was  seen,  but  unavailable, 
and  where  the  Endeavour  was  first  seen  by  me  it  was  300  yards  wide,  and 
salt  I  found  a  crossing-place  1  mile  further  up,  where  it  had  contracted  to 
30  yards  in  width,  running  a  powerful  stream  through  dense  tropical  vege- 
tation. In  10  miles  from  this  spot,  on  an  east  course,  I  found  myself  within 
the  influence  of  salt  water,  by  meeting  with  this  and  the  salt-water  tea-tree, 
but  fresh  water  was  found  just  above  these,  where  I  camped* 

On  the  22nd  September  1  proceeded  in  the  direction  of  the  sea  with  Mr. 
Warner  and  Mr.  Nation,  which  we  reached  in  4  miles,  and,  as  there  was  an 
abondsAoe  of  fine  young  grass  here,  and  also  water,  I  brought  my  party  to  it 
on  the  following  day  to  give  my  horses  the  benefit  of  these,  as  well  as  to  give 
the  members  of  my  party  a  chance  of  roaming  over  historical  ground  as  a 
relaxation  from  their  work.  Natives  were  seen  by  us  frequently,  but  they 
were  shy  and  would  not  approach  us.  I  cannot  account  for  this  except  by 
supposing  Uiat  they  have  be«n  fired  upon  by  visitors,  as  it  is  not  likely  that 
they  were  equally  shy  with  the  members  of  the  fishing  party  so  long  settled 
here,  composed  as  it  was  of  whites  and  kanakas.  None  of  us  met  with  any 
traces  of  our  great  countryman  Captain  Cook,  who  here  careened  his  ship. 
The  bay  and  its  environs  are  exceedingly  pretty ;  for  a  settlement  it  would  be 
a  charming  place,  being  picturesque  and  compact,  but,  when  this  has  been 
said,  all  has  oeen  said.  From  time  to  time  the  Endeavour  has  cropped  up  as 
being  a  wonderful  place  for  many  things ;  among  others  some  fabulous  ideas 
were  afloat  about  its  richness  in  gold.  It  has  fallen  to  my  lot  to  dispel  these 
by  pronouncing  it,  in  miAng  phraseology,  a  complete  **  duffer ; "  it  has  no 
gold,  no  good  Land,  nor  anything  beyond  scenery  and*  its  pretty  situation  to 
reoomm^d  it.  The  slate  formation  is  visible  everywhere,  the  rocks  on  the 
seashore  are  composed  of  it. 

On  the  25th  September  I  started  off  from  the  coast,  intending  to  follow  up 
this  river  to  its  sources,  with  a  hope  that  it  might  lead  to  a  better  country, 
lliis  hope  was  destined  to  fall  to  the  ground,  as  30  miles  of  travelling  brought 
us  to  the  utmost  limit  that  it  was  possible  to  follow  it.  From  the  time  of  first 
reaching  it  from  the  coast  it  had  been  nothing  but  a  series  of  laborious  days 
for  men  and  beasts ;  on  its  western  side  it  is  hemmed  in  by  a  steep  range  that 
persistently  hugs  it  on  that  side,  while  on  the  eastern  side  the  high  and  broken 
country  did  the  same ;  consequently,  the  travellmg  was  sometimes  in  the 
bottom,  and  at  others  along  the  face  of  steep  mountains  with  precarious  footing 
for  the  horses.  Creeks  came  into  it  on  both  sides ;  the  river  was  crossed  five 
times,  and  every  time  with  difficulty  and  danger,  owing  to  the  strong  current 
and  slippery  nature  of  the  bottom,  which  was  strewn  with  large  slippery 
boulders,  which  the  horses  could  not  see,  and  on  which  they  were  falling 
about,  consequently  they  became  frightened,  and  could  scarcely  be  urged  to 
move  on ;  a  portion  of  the  way  the  whole  country  had  been  burnt,  leaving 
them  nothing  to  eat  but  old  grass,  which  they  would  not  touch.  On  recently 
burnt  ground  some  poisonous  herb  makes  its  appearance  in  these  parts,  which 
if  eaten  by  the  horses,  and  from  which  many  of  them  die  :  this  befel  my  best 
riding  horse ;  it  died  shortly  after  coming  into  camp,  the  day  after  it  had 
eaten  this  herb.  Two  others  were  affected  in  the  same  way,  but  their  fate 
was  in  the  balance.  My  loss  was  a  serious  one  in  the  position  in  which  I 
found  myself ; — my  horse  was  an  old  and  tried  friend  that  could  drag  me 
through  great  difficulties  when  called  upon  to  do  so,  but  now  he  was  no  more. 
On  all  sides  I  was  hemmed  in  by  huge  mountains  densely  covered  with  scrub, 
tiirough  which  I  saw  no  outlet ;  everything  tended  to  depress  the  spirits,  but 
these  were  not  allowed  to  fall,  otherwise  the  work  would  have  been  shrinkingly 
undertaken.  I  pointed  out  to  my  party  that  here  we  were,  and  out  of  it  we 
must  find  a  pass  across  the  wall  of  scrub  intercepting  our  progress. 

I  sent  out  a  prospecting  party  to  follow  a  native  path  from  this  camp  into 
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the  scrub;  it  was  followed  for  2  miles  to  another  opening  in  the  scrubs, which 
it  crossed,  and  again  entered  another  scrub  on  the  face  of  a  hill  which  had  a 
fall  of  1200  feet  into  the  level  country  below.  The  question  naturally  sug- 
gested itself  to  nae — "Can  this  be  done?"  My  answer  to  myself  was — "It 
must  be  tried."  The  native  path  was  cut  and  cleared  through  the  first  scrub ; 
every  man  had  his  position  and  his  work  assigned  to  him,  as  on  these  depended 
the  successful  accomplishment  of  the  work  before  us.  I  placed  Jerry  in  front, 
with  my  horse  to  lead  and  keep  the  path.  I  followed,  driving  three  or  four 
horses  before  me,  when  the  others  were  to  follow  in  rotation  doing  the  same. 
A  single  hitch  threw  the  whole  party  out,  when  it  had  again  to  be  brought 
into  moving  order  ;  a  single  horse  deviating  from  the  path  took  others  with 
him,  when  the  whole  were  entangled  in  a  mesh  of  vines  from  which  there  was 
no  escape  excepting  by  the  use  of  tomahawks  and  knives ;  the  thorns  and 
lawya  scrubs  irritated  both  men  and  beasts.  At  times  it  was  difficult  to  get 
away  from  the  close  embrace  of  these  latter ;  their  long  arms  were  drawn  across 
the  lace,  the  hands,  the  clothes — they  would  not  suffer  to  be  shaken  off ;  they 
required  gentle  and  civil  treatment,  otherwise  they  kept  their  hold,  and  very 
much  reminded  me  of  other  lawyers  not  found  in  scrubs.  The  density  of  this 
may  be  imagined  when  two  horses,  that  had  availed  themselves  of  a  hitch  to 
get  away,  were  passed  and  re-passed  three  times  without  being  seen  before 
they  were  found.  They  had,  however,  reckoned  without  their  hosts;  the 
"  lawyers  "  there  made  them  stand  and  deliver.  But  I  am  happy  to  say  that 
the  task  was  accomplished,  which,  at  the  same  time,  gave  us  a  first  taste  of 
scrub  travelling. 

The  open  space  between  the  patches  of  scrubs  was  equal  to  a  paddock,  but 
the  feed  was  sour  and  bad,  as  evidenced  by  the  appearance  of  the  horses.  The 
first  passage  was  an  easy  one,  being  over  a  tolerably  flat  surface ;  but  the  next 
one  was  over  a  fearful  descent  upon  the  face  of  a  hill  broken  up  with  rocks 
and  ravines,  and  interlaced  with  roots  upon  the  surface,  which  literally  afforded 
no  footing ;  a  man  could,  of  course,  pick  his  way,  but  not  so  a  horse.  I  went 
through  the  first  day  with  some  members  of  my  party  to  examine  the  track, 
and  reached  the  level  country  below ;  from  thence  we  returned  and  cleared 
the  path  as  far  as  we  could  that  afternoon.  So  far  the  track  could  be  followed, 
and  the  work  of  clearing  was  not  much ;  but  this  brought  us  to  the  foot  of 
the  ascent,  when  our  work  commenced — the  native  path  was  cleared  in  places, 
in  others  it  had  to  be  deviated  from  and  a  track  made  capable  of  allowing  a 
horse  to  travel ;  fallen  trees  had  to  be  cut  up,  rocks  to  be  removed,  ravines  to 
be  bridged  over,  all  roots  and  vines  likely  t©  trip  up  men  or  beasts  carefully 
cut  and  removed — otherwise,  perhaps,  destruction  awaited  them.  The  work 
was  most  laborious,  and  had  it  been  in  the  sun  would  have  been  unbearable ; 
but  we  were  in  perpetual  shade,  which  made  it  tolerable.  The  indefatigable 
Jerry  found  four  scrub  pheasants*  eggs,  which  ho  cooked  native  fashion,  and 
which  we  devoured  notwithstanding  that  they  had  chicks  in  them  in  various 
stages  oC  "  progressive  development."  We  were  not  disposed  to  be  fastidious 
— we  had  long  looked  upon  this  as  mere  sentiment.  Why  not  an  egg  in  this 
state  as  well  as  a  "  new-laid  "  egg  ? — one  was  a  part  of  the  other,  and,  if  only 
sound,  why  not  eat  it  ?    So  they  were  eaten. 

After  oiu"  luncheon — an  unconamon  event  with  us — we  renewed  our  task, 
which  was  completed  in  just  sufficient  time  to  enable  us  to  get  to  camp  before 
sundown.  We  had  all  had  enough  of  it  for  that  day,  at  least ;  and  I  came  to 
th«  conclusion  that  much  of  such  work  would  beat  us,  as  was  proved  by  the 
final  result,  to  follow  a  coast  line  road. 

On  the  1st  October  the  descent  in  the  second  scrub  was  tackled.  The  plan 
adopted  through  the  first  one  could  not  be  carried  out  through  the  second. 
The  work  had  to  be  performed  in  two  relays — half  at  each  passage.  A  man 
could  only  lead  and  drive  two  horses  at  a  time,  either  pack  or  saddle,  just  as 


Digitized  by 


Google 


ADDITIONAL  NOTICES.  103 

tlie  one  or  the  other  was  good  at  following.  He  had  to  pick  his  way  first, 
trusting  to  his  horse  doing  the  same.  A  false  step  on  the  part  of  either  would 
have  been  dangerous,  and  in  this  way,  after  great  anxiety  and  labour,  the  first 
batch  were  got  down.  One  poor  horse  fell,  but  the  good  ''lawyers"  and 
scrub  would  not  allow  him  to  break  his  back  by  falling  into  the  ravine,  so  he 
was  urged  to  get  up  and  move  on.  These  I  led  to  the  plain  below,  and  left 
in  charge  of  Mr.  Taylor;  but,  before  starting  with  them,  I  sent  back  Mr. 
Nation  and  Mr.  Stewart  to  pack  up  the  remainder  of  the  horses  and  bring 
them  to  the  mouth  of  the  scrub,  and  there  await  my  return.  The  return  to 
the  camp  was  painfully  laborious ;  in  places  it  looked  more  like  going  up  the 
shrouds  of  a  ship  than  travelling  on  land ;  a  man  had  often  to  avail  himself 
of  the  neighbourly  aid  of  a  sapling  or  a  vine  to  pull  himself  up  with,  and  it 
was  impossible  not  to  reflect  how  it  had  been  passed  over  by  the  horses,  and 
how  would  it  be  got  over  by  the  next  batch.  It  is  wonderful  what  horses 
will  do  when  properly  put  to  their  work.  This  I  have  had  many  opportunities 
of  proving  on  this  journey.  The  second  batch  was  also  successfully  got  down, 
when  we  moved  to  camp,  distant  two  miles,  where  there  was  a  beautiful 
little  running  stream,  and  good  grass  on  the  plain  for  the  horses.  On  looking 
back  at  the  mountain  which  we  had  descended,  we  felt  thankful  at  having 
done  with  it  so  successfully,  hoping  that  it  might  be  the  first  and  last  of 
the  sort 

On  the  2nd  October  started  away  on  a  south-east  course,  when  in  3}  miles 
I  reached  the  seabeach  in  Weary  Bay,  There  I  met  with  the  Bloomfield 
Biver,  which  drove  me  inland  to  find  a  crossing.  This  brought  me  to  another 
scrub,  which  had  to  be  cut  through  for  a  quarter  of  a  mile.  The  road  was 
down  a  steep  ravine,  with  jumps  from  three  to  four  feet  down  over  smooth  faces 
of  rocks.  The  first  four  horses  were  down  one  upon  another ;  the  remainder 
were  unpacked  and  driven  down  with  only  their  pack-saddles  on.  Now 
came  the  labour  of  the  men :  all  that  the  horses  had  hitherto  carried  had  now 
to  be  carried  down  by  the  men  over  a  fearful  ravine,  which  afforded  precarious 
footing.  The  labour  was  severe,  and  it  took  the  party  till  nearly  sundown  to 
accomplish  the  task.    The  horses  that  fell  were  dreadfully  lacerated. 

On  the  4th  October  I  again  cut  the  Bloomfield,  which  is  a  fine  running  river 
20  yards  in  width,  and  has  a  fall  of  100  feet  just  above  my  camp.  To  reach 
it  I  had  to  clear  my  way  through  two  more  cuttings  of  scrubs,  to  find  myself 
more  completely  hemmed  in  than  ever.  The  opposite  bank  of  the  river  pre- 
sented precipitous  faces  of  hills  hundreds  of  ftet  in  height.  On  the  side  of  the 
camp  broken  ridges  of  equal  height  kept  us  in.  There  was  but  one  outlet,  and 
it  was  doubtful  whether  the  horses  could  succeed  in  climbing  up  its  face ;  but 
the  attempt  must  be  made.  To  remain  here  was  impossible,  and  to  return 
almost  equally  so.  The  attempt  was  made :  two  or  three  of  the  strongest 
horses  went  first — they  were  just  able  to  manage  it.  I  saw  there  was  no 
chance  for  the  weaker  ones,  so  I  ordered  them  to  be  relieved  of  half  their  loads, 
with  which  they  barely  succeeded  in  climbing  the  face  of  the  hill.  Poor 
**  Billy "  fell  for  the  second  time,  and  a(gain  the  friendly  interposing  of  trees 
prevented  him  from  coming  to  his  end.  Every  horse  had  to  be  led  up :  we 
then  had  to  carry  up  what  the  horses  had  left,  and  it  is  hard  to  say  which  was 
the  more  laborious  work — to  carry  up  or  to  carry  down ;  the  work  was  most 
exhausting.  My  object  now  was  to  clear  myself  of  the  scrubs  and  mountains, 
and  to  do  this  I  had  to  abandon  my  course — ^now  impracticable — and  follow  out 
leading  ridges  that  would  somewhere  or  another  bring  me  back  to  my  intended 
course. 

On  the  9th  October  the  Bloomfield  was  again  cut— still  a  strong  and  beau- 
tiful stream,  hemmed  in  by  mountains.  The  intervening  country  between  this 
and  the  last  camp  was  of  the  roughest  and  worst  description  :  scrubs  had  to  be 
cut  through,  the  steep  faces  of  ridges  had  to  be  ascended,  only  to  be  descended, 
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owing  to  the  impassable  nature  of  the  country  along  them ;  men  had  to  dis- 
mount and  drive  the  horses  before  them :  these  it  was  difiBcult  to  keep  on  the 
intended  track — the  leading  ones  would  go  along  the  fearful  sidelings,  and  drag 
the  others  after  them.  The  men  found  it  impossible  to  overtake  the  strong 
horses :  every  step  had  to  be  carefully  taken,  otherwise  it  is  hard  to  say  what 
might  have  been  the  consequences  to  them  ;  all  the  shoutings  and  the  blessings 
failed  in  arresting  them,  and  not  imtil  great  labour  and  exertion  (without  any 
patience)  had  been  expended,  were  they  brought  up  and  again  put  in  the  way 
they  ought  to  walk.  In  some  places  the  ridges  just  afforded  passage  along  its 
crown  for  one  horse  at  a  time :  one  peak  after  another  was  ascended  as  being 
the  last  one,  when  another  came  in  view,  only  to  show  still  another ;  but  as 
all  things  come  to  an  end,  so  peaks  must  come  to  an  end,  and  I  at  last,  with 
great  labour,  found  myself  on  the  crowning  one.  I  beg  to  refer  to  my  diary 
ifor  the  particulars  of  the  last  day  or  two's  travelling. 

On  the  10th  October  I  crossed  the  Bloomfield,  and  pursued  a  general  course 
of  south-east,  along  similar  ridges;  but  now  the  scrubs  again  made  their 
appearance :  these  led  to  the  last  camp  in  a  southerly  direction,  and  the  turning- 
point  of  the  expedition.  While  traversing  gullies  and  scrubs  in  search  of  a 
road,  I  came  across  the  largest  snake  I  ever  saw :  I  shot  it,  and,  when  dead, 
the  reptile  measured  upwards  of  16  feet  in  length,  and  was  of  the  boa  tribe. 
My  blackboy  was  in  ecstasies,  as  well  as  some  of  the  other  members  of  my 
party,  if  I  may  judge  from  the  altercation  which  it  led  to  between  the  Doctor 
and  myself. 

On  the  12th  October,  I  reached  my  sixty-fourth  camp,  and  the  last  one  of  all 
hopes  to  go  in  a  southerly  direction.  Shortly  after  arriving  at  it,  a  lot  of 
natives  made  their  appearance ;  they  were  friendly,  and  passed  the  day  with 
us.  I  gave  them  handkerchiefs  and  fish-hooks,  and  in  return  they  robbed  my 
camp  during  the  night ;  they  had  been  seen  by  the  Doctor  during  his  watch, 
but  the  deed  had  been  committed  when  the  alarm  was  given,  upon  which  they 
cleared  out.  Two  attempts  were  made  by  me  to  try  and  force  a  passage  out 
of  my  present  position,  but  I  regret  to  say  without  avail ;  no  reliance,  I  found, 
could  be  placed  on  any  information  from  the  natives,  want  of  knowledge  of 
the  language  would  alone  cause  this  to  mislead  travellers.  I  must  examine 
for  myself,  for  the  last  time,  and  with  this  view  I  started  oflf,  accompanied  by 
Dr.  Tate  and  Jerry ;  we  crossed  and  recrossed  the  river  several  times,  pene- 
trated several  patches  of  scrubs  and  long  grass,  when  at  the  end  of  9  miles  we 
ascended  a  high  hill,  densely  covered  with  the  former,  from  which  one  look 
was  sufficient.  Here  the  last  lingering  hopes  vanished,  depression  took  their 
place.  Had  the  expedition  borne  privations  and  toils  for  this  ?  Was  it  to 
turn  its  back  on  its  course  with  such  a  reward  ?  The  answer  was  imperative, 
and  lay  before  it. 

From  this  hill  I  could  see  the  sea  to  the  east,  at  a  distance  of  8  or  9  miles, 
with  a  black  and  impenetrable  patch  between  us,  stretching  over  low  and  very 
broken  country;  this  black  patch  was  scrub.  To  the  south,  the  Dividing 
Range  reared  its  front,  covered  with  the  same  vegetation  and  forbidding 
approach ;  the  range  hung  over  the  sea  as  far  as  the  eye  could  see  south,  all 
equally  clothed  in  scrub.  Cape  Tribulation  rose  with  its  clouded  head  to  the 
north ;  to  look  at  it  was  sufficient  to  create  the  feeling  indicated  by  its  name, 
it  revelled  in  scrub  above,  below,  and  around  it  for  miles ;  the  eye  rested  on 
hills  and  scrub  everywhere,  there  was  not  the  ghost  of  a  chance  of  finding  a 
track  to  thread  these  mazes,  and  to  endeavour  to  penetrate  them  would  have 
been  madness.  There  was  no  course  left  open  for  me  but  to  turn  my  back  on 
this  dismal  scene,  and  retrace  my  steps  to  camp.  I  communicated  to  my 
fellow-travellers  the  results  of  the  morning's  wort :  how  nature  had  thrown 
insuperable  difficulties  across  the  path  of  our  hopes  and  wishes :  that  if  we  hatl 
succeeded  in  baffling  her  hitherto,  she  had  repaid  herself  a  hundredfold  by  her 
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last  barrier,  at  which  we  could  gaze  bat  could  not  overcome,  situated  as  we 
were  for  provisions;  and  that,  therefore,  the  only  course  for  us  to  pursue,  was 
to  beat  a  retreat  for  our  own  salvation. 

And  now  I  had  to  review  my  position  for  a  retreat.  All  along  this  had 
been  a  matter  of  serious  thought  and  consideration  with  me,  and  I  lost  no 
opportunity  of  impressing  it  on  my  party.  But  for  this,  on  my  part,  and  a 
careful  expenditure  of  my  resources,  how  should  1  have  been  situated  for 
a  retreat  movement  ?  If  I  had  allowed  rations  to  be  used  in  the  quantities 
that  some  desired,  I  should  long  ago  have  seen  the  last  of  them,  but  I  was 
told  that  I  should  have  brought  more.  My  answer  was,  that  it  was  evident 
that  I  had  brought|  enough  to  keep  all  in  health  and  strength ;  none  were 
ailing  or  failing.  I  was  told  that  Australian  exploration  in  these  days  was 
reduced  to  the  simplicity  of  *'  railway  traveliing.**  I  challenged  tbe  proof  of 
this  being  the  case  in  one  sin^e  instance.  GoiSd  anything  so  utterly  absurd 
be  advanced  by  any  man  with  ordinary  common  sense?  I  fisincy  I  see  the 
curl  of  derision  and  contempt  upon  the  lips  of  my  old  friends,  explorers,  and 
bushmen,  upon  learning  that  any  idea  so  &llacious  could  enter  into  the  head 
of  any  man.  For  what  are  the  objects  and  qualifications  of  exploration  ? 
First,  the  discovery  of  country ;  and,  secondly,  the  doing  it  upon  as  small 
means  as  is  compatible  with  health  and  stren^h.  What  real  bushman  ever 
looks  forward  to  this  as  a  cambric  handkenmief  existence,  with  an  agreeable 
morning's  ride,  and  high  feeding  ?  Should  not  men,  offering  themselves  for 
such  work,  examine  themselves,  and  ascertain  whether  they  can  face  the 
privations  and  hardships  accompanying  such  work,  and  whether  they  can 
place  a  check  upon  an  inordinate  desire  to  be  always  eating  ?  My  opinion  is 
that  tb^  should  do  so,  if  only  for  their  own  sakes. 

And,  had  it  not  been  for  my  stringent  measures  in  regard  to  rations  and 
victuals  (forced  upon  me),  I  should  not  now  have  been  in  a  nosition  to  carry 
my  party  through  the  remainder  of  the  journey,  which  it  would  take  four  weeks 
to  bring  to  an  end.  1  beg  to  refer  to  my  diary  for  many  other  particulars  con- 
nected with  this  retreat  movement.  I  now  turned  to  and  shod  all  my  horses 
that  had  dropped  their  shoes  in  coming  over  the  dreadful  slate  ridges,  as  well 
as  those  that  were  tender-footed.  I  had  my  fears  for  two  or  three  that  had 
given  in  on  several  occasions ;  but  I  was  in  hopes  of  still  bringing  them  on,  if  I 
could  once  get  them  safely  out  of  this  mountainous  country.  All  the  packs 
were  overhauled,  and  everything  not  absolutely  required  was  discarded,  but 
this  did  not  amount  to  much.    Every  horse  was  now  lightlv  loaded. 

At  the  point  where  1  left  the  Bloomfield,  it  was  seen  taking  its  course  into 
^e  Main  Bange :  the  Endeavour  was  left  taking  its  course  into  the  scrubby 
mountains  on  the  coast,  a  few  miles  from  the  sea,  near  Mount  Thomas. 

On  the  16th  October,  on  a  general  course  of  w.  25^  k.,  1  reached  the  first 
of  the  numerous  branches  of  the  Normanby,  which  was  on  the  third  day 
after  leaving  my  64  and  turn-about  camp.  Most  of  the  intervem'ng  country 
had  been  passed  over  by  me  before,  and  that  which  was  new  was  equally 
painful  and  laborious  to  get  over;  btt  I  was  once  more  in  an  easy  travelling 
country :  its  formation  was  still  slate,  showing  a  fair  quantity  of  quartz  over 
^e  surfiaice.  Surprised  a  camp  of  natives  in  the  bed  of  a  creek,  all  women  and 
children.  During  the  nisht  the  camp  was  again  visited  by  the  blacks ;  but  a 
shot  or  two  soon  dispersed  them. 

On  the  18th  October  I  left  what  1  may  call  the  second  branch  of  the  Nor- 
manby :  it  ran  tiirough  a  wretched  country  of  bare  slate  ridges.  The  descent 
into  it  was  trying  on  the  horses,  and  it  was  only  by  dint  of  hard  urging  that 
they  could  be  induced  to  descend  the  face  of  the  steep  hill.  The  nature  of  the 
country  to  it  was  composed  of  slates  and  quartz :  a  remarkable  range,  high  and 
rugged,  was  to  the  west  of  my  course ;  I  have  named  it  Andrew's  Bange, 
having  been  solicited  by  the  Doctor  to  do  so,  in  remembrance  of  a  friend  of  his 
lost  in  the  Marian  on  her  attempt  to  reach  New  Guinea. 

TOL,  xmL  z 

Digitized  byVjOOQlC 


106  ADDITIONAL  NOTICES. 

On  the  19th  October  I  reached  the  third  branch  of  the  Normanby,  which  I 
did  over  basaltic  country  of  the  finest  description.  This  was  the  first  change 
of  formation  which  I  had  met  with  since  coming  into  the  Endeavour  country ; 
and  all  the  way  along  the  coast,  where  it  had  been  entirely  slate,  this  stream 
divides  the  two  formations — the  slates  keeping  the  southern,  while  the  basalt 
keeps  the  northern,  side.  I  was  under  the  impression,  when  this  stream  was 
first  met  with,  that  I  was  on  the  Kennedy ;  but  subsequent  observation  con- 
vinced me  of  my  error.  I  followed  it  for  two  days,  although  not  quite  in  my 
course.  I  had  now  got  into  sandstone  formation,  and  very  rough  and  formidable 
the  hills  looked  for  a  passage  across  them;  experienced  heavy  rain,  which 
checked  my  travelling  for  one  day,  but  I  was  rather  glad  of  it  than  otherwine, 
as  my  horses  had  fine  feed,  and  there  was  the  chance  of  its  giving  me  water 
on  my  road. 

On  the  24th  October  I  cut  the  fourth  and  fifth  branches  of  the  Normanby, 
at  a  distance  of  7^  miles  apart.  It  was  upon  coming  upon  this  last  running 
branch  that  I  was  convinced  of  my  previous  error,  from  the  fact  of  remarking 
that  the  Normanby  when  parted  with  was  a  strong  running  stream,  which 
must  have  derived  its  supply  from  some  ranges,  and  also  that  this  was 
the  first  running  stream  going  in  that  direction  which  I  had  met  with ; 
from  this  I  inferred  it  to  be  the  water  which  I  had  last  parted  with  as  the 
Normanby. 

On  the  26th  October  I  reached  the  head- waters  of  the  Kennedy.  I  also  had 
some  doubts  here ;  but  these  I  soon  solved  by  following  down  the  river,  which 
I  found  going  north,  and  in  some  instances  to  the  east  of  that  point,  therefore 
it  could  be  no  other  than  the  Kennedy.  The  passage  across  from  the  Normanby 
was  most  laborious  and  painful  work  on  all :  the  pass  among  these  sandstone 
ranges  was  up  a  steep  ravine,  blocked  up  with  immense  boulders  and  rocks ; 
the  sandstone  cliffs  were  towering  above  us  to  a  height  of  300  feet  on  either 
side,  making  the  scene  a  very  grand  and  impressive  one;  the  horses  were 
driven  in  mobs,  as  through  the  scrubs,  and  until  the  task  was  completed  I  had 
my  doubts  as  to  its  success ;  the  descent  was  equally  painful  and  severe  on 
the  poor  animals. 

This  sandstone  range  continues  its  course  to  Janets  Tableland,  at  the  south 
end  of  Princess  Charlotte^s  Bay.  I  crossed  it  on  my  route  to  the  Endeavour 
from  the  Normanby,  and  I  believe  it  to  be  about  5}  miles  wide  along  its  whole 
course. 

On  the  28th  October  I  reached  the  Palmer ;  the  passage  to  it  over  the  main 
range  was  very  easy,  being  up  a  fine  valley  at  first,  bounded  on  the  east  side 
by  a  slate  range,  and  on  3ie  west  by  a  sandstone  tableland;  it  had  a  small 
patch  of  good  soil  showing  limestone  among  it,  and  a  fine  creek  along  its  whole 
length.  The  valley  then  oontr^ted  to  litde  more  than  a  pass  for  one  horse, 
which  brought  us  up  gradually  and  easily  to  the  summit  of  the  dividing  range 
between  eastern  and  western  waters.  So  here  we  were  once  more  amongst  old 
friends — we  had  the  Palmer  at  our  feet  with  all  its  fEimiliar  landmarks,  while 
in  the  distance  our  lofty  friend.  Mount  Mulgrave,  stood  out  boldly  and  con- 
spicuously, and,  if  not  actually  Udding  us  welcome,  at  any  rate  pointing  out 
to  us  our  road  home,  after  so  many  months  of  varied  feelings  of  hopes  and 
disappointments.  All  further  interest,  so  far  as  exploring  is  concerned,  may 
be  said  to  be  at  an  end ;  we  are  treading  upon  known  ground,  and,  where  not 
absolutely  upon  our  own  tracks,  these  are  only  deviated  from  to  cut  off  bends 
and  shorten  the  journey  as  much  as  possible.  The  character  of  the  country 
has  not  been  found  to  differ  from  that  on  which  the  outward  track  was  made. 
Every  day  brings  our  troubles  to  an  end. 

On  the  31st  October  I  arrived  on  the  Mitchell.  My  return  track  kept  to 
the  eastward  of  Mount  Mulgrave ;  a  bold,  high,  and  remarkable  range  stretches 
across  from  the  bank  of  the  Palmer  to  that  of  the  Mitchell — ^I  have  named  it 
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"  Thompson's  Range,"  after  the  Minister  for  Lands :  its  direction  is  north  and 
south,  and  is  of  slate  fonnation,  whereas  the  country  over  which  I  returned  is 
mica-schist  with  quartz  on  the  surface. 

On  the  1st  Novemher  I  reached  the  Walsh.  This  river  was  not  running, 
although  the  Palmer  and  the  Mitchell  had  larger  supplies  than  when  pass^ 
over  by  me  on  the  outward  trip,  owing,  no  doubt,  to  the  late  rains.  The  same 
fine  country  was  passed  over  between  the  Mitchell  and  the  Walsh,  to  which  I 
alluded  on  my  outward  route ;  dropped  my  third  horse  here — he  could  not 
accomplish  the  long  stage.  Followed  up  the  Walsh  for  three  days  without 
anything  more  interesting  being  seen  than  has  already  been  described. 

On  the  6th  November  I  reached  the  Tate.  The  first  part  of  the  journey 
was  over  sandstone  hills  and  ridges,  the  latter  in  places  very  scrubby.  Then 
we  passed  over  open  ridges,  whicn  had  been  burnt,  and  which  I  have  always 
found  best  for  horses  travelling.  On  the  first  day  the  remains  of  some  horrible 
water  was  found  in  a  hole,  which  none  of  the  horses  would  taste,  and  that 
night  the  expedition  camped  without  water  for  the  first  time,  but  it  was  found 
the  next  morning  at  an  early  hour  ;  the  latter  part  of  the  road  was  over  a 
slate  formation.  I  intended  following  the  Tate  so  long  as  it  kept  my  course, 
but  in  this  it  was  not  intended  that  I  should  succeed,  as  the  river  bore  away 
east,  when  I  abandoned  it. 

On  the  9th  November  I  reached  the  Lynd,  and  on  the  evening  of  the  same 
day  I  made  my  camp  on  Fossilbrook  Creek.  On  leaving  the  Tate  I  followed 
one  of  its  tributaries  on  a  south  course.  The  country  passed  through  was  ot 
greenstone  formation  with  quartz  veinsipeeping  out  in  all  directions;  it  is  the 
most  likely  looking  country  for  gold  that  I  have  passed  over.  Of  its  extent  I 
know  nothing,  but  I  think  it  very  likely  that  it  will  join  the  slate  formation 
met  with  by  me  on  all  these  western  rivers — all  of  which  I  believe  to  be  well 
worthy  of  being  carefully  prospected.  I  have  no  doubt  myself  that  in  this 
direction  there  is  a  wide  field  for  research.  The  above  description  of  country 
ei^tended  as  far  as  two  hills  on  my  course  ;  these  I  have  named  Mount  Mac- 
devitt,  after  the  member  for  the  Kennedy,  and  the  other  Mount  Bt.  George, 
after  the  Commissioner  at  the  Etheridge.  After  leaving  these  hills  I  pas^ 
through  some  abomlDably  rough  granite  ridges,  which  afterwards  opened  up 
into  splendid  ^veiling  over  burnt  and  sandy  country.  My  last  firight  for  the 
horses  was  received  here,  but,  fortunately,  it  was  only  alarm :  no  doubt  that 
one  of  the  mares  was  a  little  iU,  but,  when  I  heard  it  said,  ^  Gtood  God,  they 
are  all  poisoned,"  it  was  quite  enough  to  startle  me  and  hasten  my  departure ; 
but  one  thing  was  evident,  that  the  exclaimer  did  not  know  a  sick  horse  from 
a  horse  that  had  lain  down  for  rest,  and  had  given  a  grunt  of  satisfaction 
when  it  had  done  so. 

On  the  12th  November  I  arrived  at  Junction  Creek  all  safe  and  well,  where 
the  expedition  closed  its  labours. 

In  conclusion,  I  would  be^  to  state,  that  the  expedition  has  travelled  over 
1500  miles  of  country  since  its  first  starting  out ;  that  it  has  passed  through 
no  ordinary  dangers  and  difficulties,  and  if  the  results  have  not  been  more 
favourable  to  the  interests  and  advancement  of  this  country,  it  has  not  been 
owing  to  any  want  of  energy  or  perseverance  on  the  part  of  the  expedition  to 
secure  them.  The  country  waa  a  **  terra  incognita  "  before,  but  tiie  labours 
of  the  expedition  have  unfolded  its  character,  of  which  nothing  was  known 
hitherto ;  and  if  these  have  not  been  such  as  could  have  been  desired,  I  can 
only  say,  that  that  which  did  not  exist  could  not  be  found.  I,  however,  feel 
assured  that  the  Government  will  give  me  the  credit  of  having  faithfully  and 
zealously  carried  out  the  great  work  entrusted  to  me,  which  I  did  to  the 
utmost  of  my  ability  and  the  best  of  my  powers. 

Wm.  Hann. 
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SESSION  1873-74. 
Faurih  Meeting,  12ik  January,  1874. 

Major-Genebal  Sir  HENRY  C.  RAWLINSON,  k.c.b.,  Vice- 
President,  in  the  Chair. 

Elections. — Dr.  Oeo.  Anderson  ;  W.  J,  Beack,  Esq,  ;  Henry  D.  Bell, 
Esq. ;  Isaac  JET.  Bwrch,  Esq. ;  Br,  N.  Bushell ;  Major  Jno.  B.  Champatn, 
R.E. ;  CapUxin  Q.  N.  Channer  (Bengal  Staff  Corps) ;  A.  W.  M.  Clark- 
Kennedy  (ColdstreaCm  Guards);  W.  W.  Cooper,  Esq.;  C.  L.  B. 
Cunming,  Esq. ;  C,  T.  Bent,  Esq.  ;  Thos.  Bevas,  Esq. ;  Wm,  Bevereux, 
B,N. ;  A.  W.  Edgdl,  Esq. ;  Walter  Farquhaar,  Esq. ;  Thos.  C.  Green- 
field, Esq. ;  BarOe  Goldsmid,  Esq.  ;  F.  A.  Lloyd,  Esq. ;  B.  Madiver, 
Esq. ;  Major-Oenerdl  W.  M.  Scott  MacMurdo,  c.b.  ;  O.  P.  Moodie,  Esq.  ; 
EliaB  de  Pass,  Esq. ;  M.  Wilks  Bichards,  Esq. ;  Wm.  Sparrow, 
Esq.;  Gerard  Thomas,  M.A.;  Wm.  J.  Valentine,  Esq.;  Edwin  Ward, 
Esq. ;  Bev.  S.  J.  Whitmee. 

Presentations. — Br.  Wm.  Mackenzie;  Br.  N.  Bushell;  Commander 
Jno.  Jones,  r.n.  ;  G.  A,  Anstey,  Esq. ;  W.  L.  Lawrence,  Esq. ;  L  H. 
Burch,  Esq.  ;  Theodore  Carter,  Esq. ;  Gilbert  Wood,  Esq. 

Accessions  to  the  Library  from  December  8th,  1873,  to  January 
12rH,  1874. — *  Illustrations  of  Venezuela,'  (A  Catalogue.)  By  James 
M.  Spence.  Manchester,  1873.  Donor  the  author.  '  Memoir  of  the 
Founding  and  Progress  of  the  United  States  Naval  Observatory.' 
By  Admiral  B.  F.  Sands,  ir.s.N.  Washington,  1878.  •  Ninth  Census  ; 
Statistics  of  the  Wealth  and  Industry  of  the  United  States.'  By  P. 
A.  Walker.  Washington,  1872.  Donors  the  U.S.  Senate.  '  The 
Ocean :  its  Tides  and  Currents  and  their  Causes.'  By  W.  Leighton 
Jordan.  1873.  Donor  the  author.  *Das  Areal  der  Hoch-  und 
Tieflandschaften  Europas.'     Von  G.  A.  von  Kloden.     Berlin,  1873. 
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By  Furdhase.  *  Statistique  de  llfegypte,  1873.'  Le  Caire.  Donor 
Minifitre  de  rint^rieur,  Egypt.  ^That  Gkx)dly  Mountain  and 
Lebanon.*  By  Thos.  Jenner.  1873.  Donor  the  author.  *The 
Treaaury  of  Languages.'  J873.  Donor,  —  Hall,  Esq.  'The 
Ashantee  Difficulty.'  By  J.  Irvine.  Liverpool,  1873.  Donor 
the  author.  'A  Paper  on  Assam.'  Printed  by  order  of  the 
Secretary  of  State  for  India.  By  J.  McCosh,  m.d.  1873. 
Donor  the  author.  *  An  Appeal  on  behalf  of  the  Ngalirankawa 
Tribe.'  By  T.  C.  Williams.  New  Zealand,  1873.  Donor  the 
author.  'Anatomy  of  the  King  Crab.'  By  Bichard  Owen,  as. 
1873.  Donor  the  author.  'Some  Bevelations  in  Irish  History.' 
Edited  by  Saxe  Bannister.  1870.  Donor  the  editor.  'Lendas 
da  India.'  For  Gaspar  Correa.  Lisboa,  1859-1864.  'Collec9ao 
de  Monumentos  Ineditos :  Conquistas  dos  Portuguezes  em  Africa, 
Asia  e  America.'  B.  J.  de  Lima  Felner.  Vols.  I.  and  11. 
(Asia).  Lisboa,  1858.  'Historia  dos  Establecimentos  Scientifioos, 
etc.,  de  Portugal.'  For  J.  S.  Bibeiro.'  3  vols.  '  Flora  Cochinchinensis, 
etc.'  J.  de  Loureiro.  Ulyssipone,  1790.  2  vols.  4to.  'Ensaio 
Eoonomico  sobre  o  Commercio  de  Portugal  e  suas  Oolonias.'  A.  J.  J. 
da  Ounha  de  Azeredo  C!outinbo.  Lisboa,  1828.  Donor  the  Portu- 
guese Government.  '  Lectures  on  the  Geography  of  Greece.'  By 
the  Eev.  H.  F.  Tozer.    1873.    Donor  the  author. 

AOCGSSIONS  TO  THE  MaP-BoOM  SINCE  THE  LAST  MEETING  OF  DECEMBER 

8th,  1873. — MS.  Map  of  a  Boute  from  Suakin  to  Kasala.  By  the 
late  Captain  L.  Bokeby,  r.m.  ;  through  F.  Parry,  Esq.,  P.B.G.S.,  for 
telegraph  line.  On  8  sheets.  MS.  Map  of  Canton  and  its  Environs. 
By  Captain  L.  Bokeby.  Sketoh-Map  of  the  Chinese  Province  of 
Euang-tung.  By  W.  S.  F.  Mayers,  Esq.  The  above  presented 
by  F.  Parry,  Esq.,  F.R.a.8.  6  Sheets  (in  duplicate)  of  the  Topo- 
graphical Map  of  Sweden.  Presented  by  the  Swedish  Government. 
Map  of  the  Ashantee  Country  and  the  Gold  Coast.  Presented  by 
the  War  Office.  4  Maps  from  Petermann's  *  Mittheilungen,'  viz.  : 
1.  Cruise  of  the  Challenger  in  the  North  Atlantic;  2.  Ashantee 
Country  and  (Jold  Coast;  3.  Map  of  Central  Europe,  showing 
population ;  4.  Part  of  Texas.  MS.  Sketch-Map  of  the  entrances 
to  the  Lufigi  Biver,  East  Africa.  Presented  by  Captain  W.  J.  L. 
Wharton,  H.M.S.  Shearwater,  825  Sheets  of  the  Ordnance  Survey, 
on  various  scales.  Presented  by  the  First  Commissioner  of  Worfaai. 
Through  Sir  H.  James,  Director. 

The  Chairman  apologised  for  the  absence  of  the  President,  Sir  Bartle  Frere, 
who  was  detained  in  Scotland,  where  he  had  been  lectunng  aa  the  subject 
of  Dr.  Livingstone  and  his  travels,  and  had  re-awakened,  or,  at  any  rate, 
given  expression  to,  tbat  feeling  of  interest  in  the  great  traveller's  move- 
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ments  wluch  had  always  been  so  pTominently  felt  in  Scotland.  He  had  no 
donbt  the  result  of  air  Bartle  Frere's  visit  would  be  the  famishin;;  of 
sa&deski  funds  to  meet  any  of  the  expenses  of  the  Belief  expeditions.  With 
fegard  to  Livingstone  himself  the  stories  that  had  reached  England  about  his 
arrival  on  the  West  Coast  of  Africa  had  proved  entirely  fcdse.  Dr.  Bastian, 
the  late  President  of  the  Berlin  Geographioal  Society,  who  had  recently  visited 
that  coast,  had  proceeded  up  the  Congo  to  Embonuna,  and  satisfied  himself 
Haai  the  whole  account  was  a  fabrication.  It  might  be  taken  for  granted  that 
the  first  intimation  of  Livingstone's  being  on  the  West  Coast  would  reach 
England  through  ihe  Society's  emissary,  Lieut.  Ghrandy,  who,  by  the  last 
aooounts,  had  passed  up  from  San  Salvador  to  the  Congo,  which  be  hoped 
to  strike  above  the  Bapids.  He  had  sincere  pleasure  in  being  able  to  make 
an  announcement  which  would  be  most  gratifying  to  the  meeting.  Mr. 
Toung,  the  liberal  friend  of  Livingstone,  who  had  ahready  contributed  2000^. 
towards  the  expenses  of  the  West  Coast  Expedition,  had  now  informed  the 
Council  that  he  was  prepared  to  take  on  himself  all  Airther  outlay  in  rep:ard 
to  that  expedition.  Nothing  could  exceed  the  handsomeness  of  such  an  offer. 
The  Council  had  unanimously  passed  a  vote  of  thanks  to  Mr.  Young,  but  he 
(Sir  Henry)  thought  it  would  be  still  more  gratifying  to  that  gentleman  if 
the  present  meeting  would  supplement  that  vote. 

This  having  been  done  by  the  cordial  expression  of  the  feelings 
of  the  meeting.  Sir  Henry  continued : —  > 

With  r^ard  to  the  East  Coast  Expedition,  Dr.  Kirk,  who  was  en  his  way 
home  to  England,  had  recently  reported  that  it  had  reached  Unyanyembe, 
and  was  about  to  proceed  onwards  with  every  expectation  of  passing  through 
the  intermediate  country  and  reaching  Ujiji  in  safety.  At  IJjiji  they  hoped 
to  get  some  information  about  Livin^tone's  movements,  that  they  might 
direct  their  steps  either  to  the  south  of  Tanganjrika  or  across  it  to  the  country 
of  Manyuema,  so  as  to  intercept  him  and  furnish  him  with  the  requisite  sup- 
plies at  the  earliest  possible  moment.  They  were  not  likely  to  obtain  any 
certain  intelligenoe  from  Livingstone  until  Lieut.  Cameron,  or  some  of  his 
party,  fell  in  with  him.  Nothing  direct  had  been  heard  from  him  since  he 
left  Unyanyembe  in  August  1872  for  the  south  of  the  lake ;  but  he  had  . 
probably  proceeded  from  that  point  to  the  source  of  the  Lualaba,  from  whence 
he  would  ascend  the  river  towards  the  great  equatorial  lake,  and  somewhere 
in  Mfuiyuema,  or  in  the  vicinity  of  that  lake,  he  ought  to  be  first  heard  of 
either  by  Lieut  Cameron  or  Lieut.  Grandy's  expedition. 

Sir  HimBT  then  introduced  the  first  communication  to  be  read,  by  saying 
that  Mr.  Douglas  Forsyth  had  been  deputed  by  the  Qovemment  of  Lidia  to 
conduct  a  mission  to  the  Court  of  the  Atalik-Ghazi,  the  ruler  of  Eashgar  and 
Yarkund.  His  journey  hitherto  had  been  very  successful,  but  the  resolts 
which  were  expected  in  tiie  future  would  in  all  probability  far  exceed  in  im- 
portonoe  those  which  had  already  been  achieved.  The  letter  was  addressed  to 
Sir  Bartle  Frere,  and  contained  an  account  of  his  journey  as  £ir  as  the  frontier 
station  of  Shahidulla.  No  direct  information  had  been  obtained  of  his  pro- 
ceedings beyond  that  point  until  this  day,  when  his  brother,  Mr.  W.  Forsyth, 
Q.O.,  received  a  letter  nrom  Yarkund,  containing  some  very  interesting  details. 
That  letter  would  also  be  read  to  the  meeting. 

The  following  letter  was  read  by  the  Secretary,  Mr.  E.  H. 
Major  :— 

'^lyCARSiBBABTLEFBxnE,  <«  Shahkltilla,  18th  October,  1873. 

**  Jn  the  Annual  Address  of  the  President  of  the  Royal  Geographical 
Society  I  observe  that  repeats  of  the  progress  of  the  Mission  now  entering 
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Tarkund  are  looked  for  by  the  Society,  and  I  have  great  pleasnre  in  responding 
to  their  wishes.  The  best  way  of  supplying  information  appears  to  be  in  the 
form  of  extracts  from  a  Diary  which  contains  all  the  careful  obseryations  made 
by  Captain  Chapman,  B.A.,  Dr.  Bellew,  and  Nani  Singh,  the  chief  of  Major 
Montgomerie's  pundits.  This  Diary,  which  has  been  kept  by  Captain  Chap- 
man, refers  at  present  only  to  the  route  taken  by  me  from  Leh  to  Shahidulla. 
Captain  Trotter,  B.E.,  took  the  Changchemno  route  from  Leh,  and  is  at  the 
present  moment  engaged  in  suryeyiug  some  peaks  not  far  from  this,  and 
prefers  waiting  till  his  arrival  at  Yarkund,  before  compiling  a  paper  from  hi& 
notes  for  the  Koyal  Geographical  Society. 

"  The  whole  question  of  routes  to  Yarkund  is  still  under  consideration,  and, 
until  I  have  completed  my  enquiries,  it  would  be  unwise  to  form  a  decided 
opinion :  but,  as  I  imderstand  that  English  traders  are  already  beginning  to 
think  of  trying  this  market,  it  would  be  as  well  for  me  to  give  a  few  general 
hints. 

"  In  one  of  the  Society's  Reports  of  Froceedinss  I  see  it  stated  that  Mr. 
Shaw  has  discovered  a  way  of  avoiding  the  Eiurakorum.  I  am  not  aware 
what  way  is  there  alluded  to,  but  lest  English  traders  should  receive  the 
impression  that  all  the  difficulties  of  the  Ean&orum  can  be  avoided  by  taking 
another  line  over  the  Himalayas,  I  will  give  a  short  account  of  ihe  only 
routes  at  present  known  to  be  piacticable. 

'*  Commencing  from  the  east,  one  line  goes  from  Leh  over  the  Chang  La 
Pass,  18,368  feet,  then  along  a  valley  to  the  PanggonsLEike  (13,900  feet)  over 
the  Masmuk  Pass,  18,540  feet  high,  into  the  Chiuisdiemno  Valley,  which  it 
leaves  by  a  pass  18,800  feet  high,  and  enters  on  the  Lingzi  Thang  and  Thaldat 
Plains,  which  range  from  17,700  to  15,500  feet,  for  five  marches.  The  route 
then  strikes  the  Karakash  River,  descending  which  the  traveller  reaches 
Shahidulla  in  26  marches  from  Leh.  Along  the  route  grass  and  friel  are  scarce 
for  10  marches,  and  absolutely  wanting  for  8  marches.  Water,  too,  is  not 
procurable,  except  of  the  filthiest  description,  and  most  scantily  on  the  high 
plains  first  mentioned.  This  route  was  but  little  known  to  Europeans  till 
M.  Schlagintweit  crossed  it  in  1858-59.  Mr.  Johnson  of  the  G.  T. 
Survey  has  the  credit  of  first  thoroughly  exploring  and  mapping  it,  and 
in  1868  Dr.  Cayley  travelled  over  it  as  far  as  the  Karakasn  to  ascertain 
its  practicability  as  a  trade-route.  In  consequence  of  his  enquiries  the 
Yarkund  envoy,  who  was  then  returning  from  Cashmere,  was  induced  to  take 
that  route,  and  Messrs.  Shaw  and  Hayward  followed  in  his  wake ;  Mr.  Hay- 
ward  making  at  the  time  a  really  important  discovery,  that  the  head-waters 
of  the  Earakash  took  their  departure  from  the  Karakorum  Range,  and  not  in 
the  direction  supposed  by  Mr.  JohnsoiL  Mr.  Hayward  made  another  discovery 
on  his  return  to  India  from  Yarkund,  which  led  us  to  the  second  route,  which 
I  shall  presently  describe,  after  disposing  of  the  first  route.  For  camels  this 
route  might  be  used  as  it. was  in  1870,  by  one  Gool  Morad,  a  Yarkundee 
trader,  who  brought  15  camel-loads  of  merchandise  to  Ladak  with  perfect 
safety ;  but  mules  or  horses  would  suffer  fearfully  from  the  want  of  water 
and  fodder. 

"  The  second,  or  middle  route,  leaves  the  Changchemno  Yalley  by  a  north- 
western pass,  and  crossing  the  Lingzi  Thang  Plain  at  its  head,  where  it  is 
only  a  few  miles  wide,  enters  the  upper  Karakash  Valley,  and,  following  that 
stream  for  about  70  miles,  ascends  a  side  valley  across  a  very  easy  pass  to  the 
Karatagh  Plain,  and  joins  the  Karakorum  route  at  Aktagh.  The  merit 
of  discovering  this  route  belongs  entirely  and  solely  to  Mr.  Hayward,  and  he 
thought  so  highly  of  it  that  he  strongly  urged  me  to  take  it  on  my  way  to 
Yarkund  in  1870.  As,  however,  the  iiSbrmation  we  then  possessed  was  not 
sufficiently  complete.  Dr.  Cayley  undertook  to  make  a  thorough  execration, 
and  he  left  my  camp  at  the  Changchemno  Yalley,  and  followed  the  Karakash 
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Siver  along  its  coarse  to  Sbahidalla ;  then  returning  by  Karatagh  he  sent  us  a 
very  carefully  drawn  sketch-map  of  the  route  by  the  upper  Karakadi  to  the 
Changchenmo.  By  the  aid  of  this  map,  and  by  his  active  assistance  in  sending 
out  supplies  along  this  line,  I  was  able  to  bring  back  my  camp  in  comparative 
'Comfort.  Mr.  ^aw  accompanied  me  as  far  as  the  Lingzi  Thang,  and  then 
branched  off  to  discover,  if  possible,  a  shorter  line.  The  result  of  his  explo- 
ration has  been  laid  before  your  Society,  and,  as  he  himself  reports,  he  was 
not  successful  in  opening  out  a  better  route. 

'*  This  second,  or  middle  route,  is  2  marches  shorter  than  the  first  one,  and 
S  marches  longer  than  the  old  Karakorum  route.  The  pass  leading  out  of  the 
Changchemno  is  somewhat  steep,  and  for  one  march  on  the  other  side  the 
road  runs  along  a  ravine  filled  with  sharp  stones,  which  are  most  trying  to 
liorses,  and  would,  I  fear,  be  fatal  to  camels.  As  Captain  Trotter  has  very 
«trefully  surveyed  this  route  I  will  not  anticipate  his  report,  but,  as  it  may 
be  brought  into  general  use,  I  am  anxious  that  the  credit  of  its  discovery 
^ould  be  attributed  to  the  proper  persons.  Dr.  Cayley  is  too  modest  to  put 
forward  his  own  claims,  but  I  think  that  he  deserves  much  more  credit  than 
he  has  yet  received  for  his  exertions  in  the  cause  of  science  and  commerce. 
In  the  present  generation  M.  Schlagintwoit  was  the  first  European  to  pene- 
trate Eastern  Turkestan,  but  he  fell  a  sacrifice  to  his  zeal,  and  ike  result  of  his 
explorations  was  lost  to  the  world.  Messrs.  Shaw  and  Hayward  visited 
Tiukistan  at  a  more  favourable  time,  and  to  the  former  we  are  specially 
indebted  for  the  tact  and  wisdom  with  which  he  conciliated  the  present  ruler 
of  the  country,  and  the  favourable  impression  he  gave  of  the  English  character. 
Too  much  praise  cannot,  I  think,  be  awarded  to  both  these  intrepid  travellers 
for  their  pluck  and  perseverance ;  but  I  hope  that  equal  praise  may  be  given 
by  your  Society  to  Dr.  Cayley  for  his  successful  explorations. 

**  I  now  offer  some  remarks  on  the  much  abused  Karakorum  route,  regarding 
which  I,  in  common  with  others,  had  fallen  into  error.  In  1870,  when  Mirza 
Shadee,  the  returning  envoy,  accompanied  me  by  the  eastern  route,  he  stoutly 
maintained  that  the  Karakorum  line  was  far  easier;  and  I  now  find  that  he 
was  not  so  very  far  wrong.  The  fact  is  that,  per  «c,  the  Karakorum  Pass  is 
the  easiest  of  any  between  Leh  and  Tarkund,  the  real  difficulty  lying  on  the 
passes  which,  by  the  summer  route,  have  to  be  crossed  between  it  and  Leh, 
imd  which  are  avoided  by  the  winter  route. 

**  Looking  at  the  question  as  one  of  gradient,  and  not  considering  the  height, 
the  ascent  and  descent  of  the  Karakorum  Pass  are  remarkably  easy,  and,  as 
for  the  height,  the  passes  leading  out  of  the  Changchemno  Valley  to  either  the 
first  or  second  route  are  about  500  feet  higher,  and  if  the  route  down  the 
Shyok  Biver,  which  at  present  is  only  taken  in  winter  when  the  river  is 
irozen,  could  be  made  practicable  for  all  seasons,  this  would,  unquestionably, 
be-  the  preferable  route.  Taking  the  present  summer  route,  by  which  my 
oamp  has  just  travelled,  the  Kurdoong  Pass,  inmiediately  after  leaving  Leh, 
is  exceedingly  steep,  and  has  hitherto  been  impassable  for  laden  horses,  all 
merchandise  having  to  be  conveyed  on  the  backs  of  y&ks.  This  year,  however, 
the  Maharaja  of  Cashmere  has  greatly  improved  the  road,  and  I  took  over  my 
whole  party,  including  large  horses  belonging  to  my  cavalry  escort,  without 
any  loss.  The  next  pass,  the  Sasser,  is  a  more  formidable  obstacle,  and  the 
description  of  the  glaciers  given  in  our  journal  will,  perhaps,  sufficiently 
explain  the  difficulties  to  be  encountered.  Even  here,  however,  the  Maharaja 
has  effected  great  improvements,  and,  as  yftks  are  always  available  to  transport 
merchandise  torn  theNubra  to  the  Shyok  Valley,  I  think  that  the  horror  with 
which  this  route  has  hitherto  been  viewed  may  hereafter  subside.  And  there 
is  this  great  advantage,  that  by  the  Karakorum  line  the  traveller  is  feur  less 
exposed  to  encampments  at  great  heights,  and  the  distance  between  Chang 
Lung,  the  last  habitation  on  the  Ladak  side,  and  ShahiduUa,  is  only  11  days  ; 
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whereas  the  distance  between  Tanks^  the  last  Tillage  on  the  Ghangchemno 
route  and  Shahidulla,  is  20  days. 

'*  ]  do  not  wish  to  underrate  the  difiSculties  of  the  Earakonim  route.  At 
best,  it  is  fearfully  trying,  and  there  is  a  ghastly  spectacle  all  along  the  line  of 
dead  horses,  and  sometimes  of  human  skeletons.  Not  that  it  is  absolutely 
necessary  for  this  waste  of  life  to  occur.  Out  of  some  560  animals  whidb 
accompanied  the  two  divisions  of  my  camp,  the  loss  of  life  has  not  exceeded 
twelyis  horses  from  exhaustion.  But,  then,  traders  do  not  proceed  on  the  same 
careful  principles  which  guide  an  expedition  of  this  kind.  Supplies  not  being 
procurable  for  many  marches,  it  is  an  object  with  a  trader  to  get  the  largest 
amount  of  goods  conyeyed  across  as  cheaply  and  as  rapidly  as  possible.  To  do 
the  thing  properly,  no  horse  or  mule  should  carry  more  thsji  two  maunds  (equal 
to  160  ibs.)i  &nd  should  the  animal  become  at  all  galled  or  distressed  he  stiould 
be  relieved  at  once,  otherwise  the  exhaustion  and  cold  will  soon  kill  him.  But 
a  Tarkundee  trader  proceeds  on  the  assumption  that  each  horse  can  carry 
three  maunds  (equal  to  240  lbs.),  of  merchandise.  He  begins  by  covering  him 
with  thick  felt  clothing,  on  which  a  heavy  pad  is  placed ;  then  on  this  comes 
the  ordinary  three-maund  load,  and  perhaps  he  adds  a  few  clothes  of  his  own^ 
a  heavy  tea-pot,  cooking-pot,  and  ^not  unn^uently  I  have  seen  him  jump  on 
the  top  *  to  steady  the  whole.*  Long  marches  are  then  taken,  and  scanty  food 
is  supplied.  Can  we  wonder,  then,  if  the  unfortunate  animal  succumbs? 
There  is  a  horribly  cruel  practice,  too,  of  which  these  men  are  gnilty. 
Ascending  great  heights,  the  poor  animals  often  become  almost  sunocated 
from  want  of  proper  breath,  when  the  traders  have  an  idea  that  the  remedy  is 
to  enlarge  the  passage  of  air  through  the  nostrils,  and  this  they  effect  in  a 
barbarous  fashion.  Throwing  the  animal  down  they  cut  a  hole  in  the  cartilage 
of  the  nose,  to  which  they  fasten  some  hairs  of  the  tail,  then  letting  the  he»i 
go,  and  giving  the  animal  a  sharp  cut  with  a  whip,  it  jumps  up,  and  the  whole 
cartilage  is  torn  away  by  the  tail  I 

**  To  turn  to  a  pleasanter  subject,  the  Earakorum  route  offers  to  any  one 
interested  in  the  subject  ample  opportunity  for  forming  theories  on  the  action 
of  glaciers.  When  travelling  to  Yarkund  in  1870, 1  was  much  struck  with 
the  appearance  of  the  Ohangchemno  Valley.  Evidently  it  must  at  some  period 
or  other  have  been  a  wide  Uke,  and  yet,  so  far  as  one  could  see,  there  was  no 
point  of  contraction,  where  the  mountain  sides,  closing  together,  could  have 
confined  the  waters  above.  1  give,  from  recollection,  a  rough  sketch  of  the 
sectioi!  of  the  valley. 


"  A  represents  the  present  course  of  the  river ;  B  and  C  are  the  beds  of  former 
fluvial  action  of  some  kind.  From  the  appearance  of  an  ice-bed  I  theU  saw  in 
the  Karakash,  and  from  the  absence  of  any  dam  to  explain  the  stoppage  of 
the  waters  so  as  to  cause  a  lake,  I  had  conceived  the  idea  that  0  0  must  have 
been  at  one  time  an  enormous  ice-bed,  which,  melting  away,  had  formed  the 
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second  bed,  B  B,  and  finally  had  melted  away  into  the  river-bed  A.  But 
Dr.  Stoliczka,  the  emment  geologist^  whom  I  rejoice  to  have  as  one  of  my 
companions,  has  pointed  out  a  great  error  in  the  idea,  and  one  which  I  find 
Professor  Tyndall,  in  his  valnaUe  work, '  Forms  of  Water,'  also  disposes  of, 
yiz.,  that  the  action  of  a  glacier  is  not  smooth  and  equal  in  all  its  parts,  and 
the  surface  of  C  0  would  not  be  so  smooth  as  it  is,  nor  would  the  sides 
descending  to  B  B  be  so  straight,  had  there  heesa  gladal  action  at  work.  I 
have  now  been  led  by  further  obserTation  to  a  different  explanation. 

"  As  we  travelled  up  the  valley  of  the  Nubra  River  we  observed,  on  the 
si^s  of  the  very  wide  valley,  marks,  hundreds  of  feet  high,  on  the  mountains, 
of  water,  as  if  the  river  had  at  one  time  flowed  so  high.  The  valley  is  very 
bioad,  and  there  was  no  appearance  of  the  mountain  sides  ever  having 
approached  near  enough  to  each  other  to  form  a  lake. 

*'  When  we  crossed  the  Sasser,  and  came  to  the  glaciers  mentioned  in  tlie  - 
Diary  of  9th  Oct.,  I  think  we  found  the  true  explanation  of  these  ancient 
lakes.  There  we  found  an  enormous  glacier  many  miles  long,  which  had  slid 
down  from  peaks  26,000  feet  high,  and  had  crossed  the  valley  at  right  angles,^. 
choking  it  up  entirely.  In  the  valley  above  we  saw  distinctly  the  high  bed  of 
the  lake  which  had  been  formed.  Thia  glacier  came  down  only  about  ten  years 
ago,  and  there  are  plenty  ci  eye-witnesses  to  the  formation  of  the  lake,  and  to 
the  subsequent  subsidence  of  the  waters  by  the  bursting  through  of  the 
glacier.  In  course  of  time,  perhaps  200  years  hence,  this  glacier  will  have 
disappeared,  and  future  travellers  will  then  find  a  state  of  things  similar  to 
what  1  recollect  seeing  in  the  CSiangchenSno  or  in  the  Nubra  Valley. 

"  We  remarked  in  the  Nubra  YaUey  the  existence  of  numerous  moraines,  or 
rather  the  evidence  of  such  shooting  across  ihe  valley,  and  possibly  each 
of  these  at  some  former  time  was  a  fallen  glacier,  which  had  stopped  up  the 
waters. 

"  Perhaps  some  future  Tyndall  may  think  it  worth  his  while  to  visit 
these  regions,  and,  if  so^  I  canpromise  hun a  grander  field  of  observation  than 
any  that  can  be  presented  in  ifurope,  or  at  least  in  the  Alps.  The  appeanmce 
of  the  Eurmadan  glacier  is  extraordinary.  A  mass  of  icebergs,  150  to  200  feet 
high,  appear  to  be  joined  together  for  miles  ;  and,  having  passed  this  as  a 
unique  wonder,  we  journeyed  on  to  find  the  same  repeated  on  a  larger  scale 
and  in  great  abundance.  The  view  from  Gepshan  is  truly  sublime.  Looking 
up  a  wide  gorge  to  the  north-west  we  saw  three  enormous  glaciers  stretching 
back  for  perhaps  twenty  miles,  and  ending  in  peaks  26,000  feet,  and  the 
highest  28,000  feet 

"  I  hope  to  have  the  pleasure  of  sending  you  further  information  from  time 
to  time. 

"  I  am  yours,  very  truly, 

"  T.  Douglas  Fobbtth. 

"  JSight  Hon.  Sir  JBartle  Frere,  K.C.B.,  G.C.B., 

**Fr€9ident  of  the  Boyal  Geographical  Society" 

Extracts  from  a  aecoiid  letter,  received  only  the  preyious  day, 
were  then  read  by  W.  PoRstxH,  Esq.,  O-c. : — 

"  Tarkund,  November  12Ui,  1873. 

"  After  all  the  prophecies  of  evil  to  our  expedition  I  am  truly  glad  to  be  able 
to  address  a  letter  from  this  place,  whidi  we  have  reached  in  pcarfect  safety,  to 
all  my  party,  and  since  we  have  entered  the  dominions  of  our  host  we  have 
been  treated  with  the  utmost  attention  and  politeneas.  In  fact,  our  progress 
has  been  a  perpetual  feast,  and  we  have  been  fdted  as  if  we  were  princes.  At 
Karghalik,  the  first  large  town  we  reached,  we  found  an  entirely  new  set  of 
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quarters  built  for  us,  and  made  most  comfortable  with  Ebatesa  (like  Turkey) 
carpets,  chairs  made  according  to  their  ideas  of  English  fashion,  and  glorious 
fire-places  which  don't  smoke.  Here  our  reception  by  the  Governor  has  been 
quite  in  keeping  with  our  expectations,  and  the  utmost  freedom  is  allowed  us. 
Yesterday  we  wandered  about  the  bazaars — ^the  first  Englishmen  who  have 
ever  done  so.  The  bazaars  and  streets  are  just  like  those  in  Stamboul.  There 
is  an  idea  in  some  people's  minds  that  the  Yarkundees  are  savages  whose 
luxuries  are  not  equal  to  what  would  be  considered  necessaries  by  an  Indian 
coolie.  1  wish  such  people  would  visit  the  city  and  be  convinced  to  the 
contrary.  The  restaurants  and  the  cookery  there  would  put  to  shame  any- 
thing we  saw  in  StambouL  In  the  streets  numbers  of  barrows  are  wheeled 
About,  for  all  the  world  like  a  pieman's  cart  in  London,  on  which  very  clean 
imd  excellent  toasted  patties,  bread,  cooked  vegetable^  &c.,  are  sold,  and  con- 
fectionary is  hawked  about  just  as  at  home.  Then  in  the  matter  of  candles 
we  find  excellent  ones,  made  to  bum,  and  not  to  sell  only,  as  we  find  our 
supply  from  India  to  turn  out  to  be,  and  we  are  using  them  instead  of  our 
own.  Some  of  our  party  have  been  out  to-day  shooting,  and  have  come  back 
with  woodcock,  snipe,  and  wild  duck,  and  we  have  had  some  English-looking 
pheasants.  So  much  for  the  comforts  of  the  flesh.  As  regards  the  objects  for 
which  I  have  come,  everything  looks  promising,  and  I  have  had  a  very  friendly 
letter  from  the  Atalik  (or  Ameer,  as  I  suppose  in  future  he  will  be  called).  We 
shall  remain  here  probably  for  ten  days  or  so,  and  then  I  expect  to  be  sum- 
moned to  Eashgar,  to  present  the  Queen's  letter,  and  after  transacting  business 
there  we  shall,  I  hope,  accompany  the  Ameer  to  Aksu.  But  on  this  point  I 
can  only  exjpress  my  hopes,  for  the  King  does  not  make  known  his  wishes  or 
his  orders  till  it  suits  his  Roval  pleasure  to  do  so.  We  had  a  very  severe  time 
Grossing  the  last  Pass.  I  dare  say  some  account  of  it  will  find  its  way  to 
England  before  this  reaches  you,  so  I  will  not  repeat  the  account.  We  have 
experienced  intense  cold  at  times,  and  even  now  in  Yarkund  we  find  the 
thermometer  go  down  to  10^  Fahr.,  and  are  told  that  winter  has  not  yet  begun. 
But  with  fur  coats,  caps,  and  boots  for  outside  work,  and  with  good  large 
V7ood  fires  in  our  rooms,  we  have  nothing  to  complain  of  as  yet.  My  Highland 
piper  excites  sreat  attention  and  amusement.  The  Dadkhwah,  when  he  saw 
him,  thought  ne  had  forgotten  to  put  on  his  breeches.  The  scientific  members 
of  my  party  are  daily  getting  a  mass  of  information,  which  will,  I  hope,  aficxd 
satis&ction  to  the  different  societies  at  home.  Of  course  I  have  plenty  of 
bother  at  times,  for  it  is  difficult  to  keep  131  men  in  good  humour  and  good 
order  at  the  same  time,  when  away  from  their  own  country  and  amid  such 
•cold.  But,  on  the  whole,  everything  goes  smoothly,  and  1  have  seldom  to 
exert  my  authority.  I  am  singularly  fortunate  in  my  officers ;  one  and  all  are 
most  active  and  z^ous." 

Dr.  Leitneb  said  he  was  glad  to  find  that  Mr.  Forsyth  had  given  due 
credit  to  Schlagintweit,  who  was  the  first  European  who  crossed  the  frontier 
and  visited  Yarkand.  He  hoped  that  Mr.  Forsyth  would  try  to  find  some 
more  records  of  Schlagintweit.  He  himself  had  recovered  a  map  which  was 
4rawn  up  under  Schlagintweit's  directions  ]by  Mahommed  Amin,  his  trusted 
companion.  Of  course  that  map  was  very  much  inferior  to  what  might  be 
expected  from  Mr.  Forsyth  and  his  party,  but  still  those  who  gave  their  Uves 
to  explorations,  and  laid  down  the  first  rough  sketch,  should  never  be  forgotten. 
When  at  Yarkand,  Schlagintweit  stayed  at  the  house  of  the  Yarkandi  whom 
be  (Dr.  Leitner)  broueht  to  England  in  1869,  and  from  him  they  learned  that 
there  were  banks  in  Yarkand,  and  that  financial  operations  were  carried  on  by 
means  of  paper,  very  much  as  in  this  country.  The  Yarkandis  were  evidently 
a  people  who  would  be  quite  ready  to  take  advantage  of  an  opening  for  trade. 
It  was  intended  that  Mr.  Forsyth  should  return  through  Badakhshin.    He 
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(Dr.  Leitner)  had  always  contended  that  the  main  road  from  India  to  Central 
Asia  was  by  Ghitral  and  Badakhshin,  and  he  believed,  if  Mr.  Forsyth 
returned  that  way,  he  would  find  that  the  portion  of  that  route  that  branches 
off  to  Yasin  and  Ghilgit  was  so  good  that  any  traveller  might  go  over  it.  He 
hoped  that  in  passing  along  that  road  Mr.  Forsyth's  attention  would  be  drawn 
to  that  extraordinary  race  the  Siah  Posh  £[afirs,  one  of  whom  had  accompanied 
him  (Dr.  Leitner)  home  to  England.  They  were  a  race  whom  some  supposed 
were  descended  from  people  left  here  by  Alexander  the  Great,  on  his  invasion 
of  Northern  India. 

The  Chaibmah  observed  that  if  Mr.  Forsyth  succeeded  in  reaching  Aksu 
he  wonld  perform  a  feat  superior  to  that  of  any  traveller  who  had  yet  ventured 
into  the  wilds  of  Central  Asia.  The  very  old  travellers,  such  as  Hubruquis, 
went  far  to  the  north,  while  Marco  Polo  and  Benedict  Goes  went  far  to  the 
aouth.  If  Mr.  Forsyth  was  able  to  visit  Asku,  and  to  fix  its  position,  he  would 
be  entitled  to  the  thanks  of  all  geographers.  The  route  which  Mr.  Forsyth 
proposed  to  take  on  his  return  to  India,  by  the  Chitral  Valley,  was  undoubt^y 
the  natural  high-road  between  India  and  Tartary,  if  only  the  tribes  would 
aUow  it  to  be  followed.  He  must,  however,  raise  his  protest  most  determinately 
ao^ainst  the  notion  that  the  Siah  Posh  Kafirs  had  anytiiing  to  do  with  Alexander. 
They  were  a  good  old  race,  and  of  course  it  was  very  interesting  to  get  any 
details  with  regard  to  them,  but  no  ethnologist  of  the  present  day  believed 
that  they  had  anything  to  do  with  the  Greeks,  or  showed  any  trace  of  Greek 
^nvilization. 

The  Paper  of  the  evening  was  the  following,  read  by  the 
tiuthor : — 

On  the  Geography  and  Besources  of  Paraguay.  By  Prof.  Leone  Levi, 
F.B.G.S.,  F.S.A.,  F.S.S.,  of  Lincoln's  Lui,  Barrister-at-Law,  Doctor  of 
Political  Economy,  Professor  of  Commercial  Law,  King's  CoUege, 
London,  and  Consul-General  for  Paraguay. 

Although  the  Southern  Continent  of  America,  and  especially  the 
basin  of  La  Plata,  has  been  sufficiently  explored,  and  its  geography 
is  well  known,  it  is  much  to  be  regretted  that  but  scanty  informa- 
tion exists  regarding  the  many  States  therein  constituted,  and  more 
particularly  respecting  the  limits  and  resources  of  the  Eepublic  of 
Paraguay.  Its  inland  position,  the  revolutions  and  wai*s  by  which 
it  has  been  agitated,  the  exclusive  policy  which  its  former  rulers. 
Dr.  Francia  especially,  for  so  many  years  maintained,  and  its 
almost  dramatic  history,  have  tended  to  restrict  the  amount  of 
communication  between  the  Eepublic  and  the  outer  world,  and  to 
retard  considerably  its  economic  progress.  But  a  new  leaf  is  about 
to  be  turned  ;  the  nation  has  learned,  by  sad  experience,  what  it  is 
to  oppose  those  natural  and  economic  laws  which  an  allwise  Provi- 
dence has  established  for  the  welfare  of  man,  of  whatever  race  or 
•clime,  and  I  trust  that  a  brighter  future  may  be  yet  in  store  for  a 
country  which  is  universally  described  as  fertile  in  resources,  as 
she  is  interesting  for  her  history  and  associations.  It  is  indeed  a 
^^ood  omen  of  happier  days  to  come,  that,  by  the  authority  of  the 
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Government,  its  Minister  Plenipotentiary,  his  Excellency  Don 
Gregorio  Benites,  and  myself,  its  ConsxQ-General,  have  recently 
appointed  a  scientific  Commission,  consisting  of  Mr.  Charlea 
Twite,  M.E.,  late  Beporter  to  the  Boyal  Commissioners  of  Mines,  < 
M.  Balanza,  late  Commissioner  of  the  French  Government  ta 
Nova  Caledonia  and  Egypt,  and  Mr.  Keith  Johnston,  F.R.G.S.,  to 
proceed  to  Paraguay  to  examine  and  report  as  to  the  resources  of 
the  country.  The  publication  of  their  reports  will,  I  am  sure,  do 
much  towards  dispelling  any  ignorance  respecting  the  condition  of 
Paraguay,  and  I  shall  be  glad,  indeed,  if  the  appointment  of  that 
Commission  should  prove  the  means  of  advancing  geographical 
science.  Meanwhile,  as  some  time  must  elapse  ere  such  reports  can 
be  obtained,  may  I  be  permitted  to  call  the  attention  of  the  Society 
to  several  matters  of  importance  relating  to  Paraguay,  in  which  its 
judgment  may  be  of  the  greatest  value,  though  I  cannot  pretend 
to  throw  much  light  myself  on  the  geography  of  Paraguay,  having 
never  yet  crossed  the  Atlantic. 

Much  has  been  written  respecting  Paraguay  and  the  Eio  de  la 
Plata.  There  is  a  standard  work  by  Felix  de  Azara,  who  was  sent 
as  a  commissioner  by  the  Spanish  Government  to  trace  the  boundaries 
of  Spanish  and  Portuguese  territory  at  the  end  of  the  last  century 
(1781-1800),  *Descripcion  6  historia  del  Paraguay  y  del  Rio  de  la 
Plata,'  and  a  still  older  work  in  Spanish,  by  Guzman,  the  '  Historia 
Argentina  del  descubrimiento,  poblacion,  conquista  de  las  Provincias 
del  Rio  de  la  Plata.*  There  is  a  narrative,  by  Commodore  Page,  of 
the  exploration  of  the  tributaries  of  the  River  La  Plata  and  adjacent 
countries,  during  the  years  1853  to  1856,  under  the  order  of  the 
United  States  Government ;  an  excellent  work  by  Colonel  Du  Graty, 
who  resided  twelve  years  in  Paraguay ;  and  a  still  fuller  work  by 
M.  Alfred  Demersay,  who  was  charged  with  a  scientific  commission 
to  South  America,  '  Histoire  physique,  ^conomique  et  statistique  du 
Paraguay,*  besides  other  mord  general  works,  such  as  D'Orbigny's 
*  Homme  Am^ricain,*  Sir  Woodbine  Parish's  *  Buenos  Ayres  before 
the  Conquest,*  and  Hutchinson's  *  The  Paraiia  and  South  America.' 
Only  recently  honoured  with  being  enrolled  myself  among  the 
members  of  this  distinguished  Society,  I  am  not  indeed  conversant 
of  how  far  its  rules  admit  of  the  introduction  of  any  economic  con- 
siderations side  by  side  with  the  political  and  physical  geography 
of  a  State,  but  I  have  often  thought  that  geographical  science  does 
not  consist  only  in  a  knowledge  of  the  leading  features  of  the 
earth's  physiognomy,  or  configuration  of  every  land  or  state,  but  in 
a  full  and  perfect  knowledge  of  its  geographical  position,  and  of  the 
character  of  its  soil,  its  animals,  and  its  inhabitants.    It  may  be 
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within  the  provinoe  of  the  ethnologist,  botanist,  or  geologist,  to  find 
out  the  correlation  and  distinction  of  the  different  races,  plants,  * 
minerals,  or  stratas,  under  different  latitudes  and  climes,  but  it  is 
clearly  within  the  province  of  the  geographer  to  tell  us  which  of 
them  dwells,  or  is  to  be  found,  in  any  specific  locality,  and  what  are 
its  special  characteristics. 

Paraguay,  being  an  inland  state,  is  not  so  well  situated  as  other 
countnes  in  South  America  for  communication  with  the  outer 
world.  Brazil,  Uruguay,  and  the  Argentine  Bepublic  have  splendid 
seaports,  but  Paraguay,  like  Switzerland,  has  do  outlet  except  by 
river  communication,  her  very  existence  depending  on  the  free 
naTigation  of  the  Parana  and  the  Paraguay — splendid  rivers, 
certainly,  but  unfortunately  passing  through  other  states  ere  they 
reach  the  ocean.  Hence  the  interest  of  Paraguay  in  securing,  by 
treaty,  the  freedom  of  river  communication ;  but  hence,  too,  her 
state  of  perfect  isolation  in  time  of  war,  when  treaties  are  ignored 
or  abrogated.  What  can  be  done  to  extend  the  means  of  communi- 
cation between  Paraguay  and  other  states  is  a  great  problem.  There 
is  a  small  line  of  railway,  at  this  moment,  between  Asuncion  and 
Paraguary.  Can  we  look  forward  to  any  great  scheme  of  railway 
omimunication,  such  as  a  chain  rivalling  that  from  Chicago  to  San 
Francisco,  in  the  United  States — one  stretching  from  Asuncion,  in 
the  very  centre,  to  Rio  Janeiro,  Montevideo,  and  Buenos  Ayres 
on  the  Atlantic,  and  across  the  Andes  to  Santiago  on  the  Pacific  ? 
Could  we  make  Paraguay  the  highway  for  aU  the  mineral  and 
agricultural  resources  of  Bolivia  and  other  northern  states,  what  a 
source  of  improvement  and  wealth  it  would  prove  I  The  evil  is, 
that  railways  do  not  well  thrive  where  the  population  is  slender 
and  sparse.  The  strength  of  Paraguay,  and,  we  may  say,  of  almost 
all  South  American  states,  rests  iu  their  great  rivers,  which  may 
be  economised  to  any  extent.  The  basin  of  La  Plata  is  traversed 
by  three  leading  sources  of  water — the  Paraguay,  the  Parana,  and 
the  Uruguay,  with  their  numerous  tributaries.  But,  unfortunately, 
these  rivers  do  not  join  except  at  the  lower  courses.  Can  direct 
coflununication,  by  canal  or  otherwise,  be  established  between  them 
in  the  higher  streams?  Is  it  possible  to  find,  or  to  provide,  any 
direct  connection  between  the  Paraguay  and  the  Amazon  by  con- 
neoting  their  upper  streams  and  by  overcoming  the  obstacles  inter- 
posed by  the  rapids  ?  The  Cuyaba,  the  Casca,  the  Diamentin,  and 
the  Oro,  tributaries  of  the  Paraguay,  seem  almost  to  join  with  the 
Tapajos,  the  Xinga,  and  the  Tocantins,  of  the  Amazon.*    Could  a 

*  H.  Demersay  aays  that  the  Iteiies  or  Guapore  comes  bo  near  the  River  Jauri, 
affluent  of  the  Paraguay,  that  between  the  beain  of  the  Amazon  and  that  of  the 
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oontiDUons  nayigation  be  established  between  the  Amazon  and  the 
Fai-agnay  by  any  means,  we  sbonld  have  a  current  of  water  in  the 
very  centre  of  South  America,  traversing  over  600,000  leagues,  or. 
twice  as  much  as  the  whole  length  of  Europe,  which,  according  to 
Humboldt,  has  a  superficial  area  of  302,000  leagues.  These  are 
questions  of  great  moment,  which  I  trust  may  ere  long  receive  due 
<x)n8ideration  on  the  part  of  the  Geographical  Society. 

The  boundaries  and  extent  of  Paraguay  are  far  from  definite, 
her  rights  to  certain  portions  of  territory,  especially  the  Chaco  ♦ 
and  the  Missiones,  or  Candelaria,  being  still  contested.  It  is  not 
«very  state  that  has  the  inestimable  advantage  of  having  ber 
natural  boundaries  so  conspicuously  defined  as  this  sea-girt  isle 
of  Britain.  Better  than  mountains  or  rivers,  the  Alps  or  the  Bhine, 
the  ocean  and  the  Chaunel  fairly  separate  England  from  her  neigh- 
bours. It  is  not  so  with  Paraguay,  surrounded  as  she  is  by  states, 
the  boundaries  of  which,  in  many  cases,  are  as  undefined  as  her 
own.  Let  us  see  what  is  the  nature  of  the  disputes  as  regards  the 
<3rand  Chaco.  When  the  whole  territory  of  La  Plata  formed  one 
Spanish  province,  its  limits  being  bounded  by  the  Amazoim  in  the 
north,  Brazil  in  the  east,  Peru  and  Chili  in  the  west,  and  Patagonia  in 
the  south,  the  territory  under  the  name  gf  Paraguay  comprised  four 
distinct  provinces,  viz.  Paraguay  proper,  the  Chaco  or  Tuouman, 
the  Bio  de  la  Plata,  and  the  Parana.  Subbequently,  in  1680,  the 
territory  was  divided  into  two  provinces,  viz.  Paraguay  and  La 
Plata :  the  La  Plata  territory  comprising  Buenos  Ayres,  Entre  Bio, 
Oorriente,  and  Santa  F^,  with  all  that  forms  at  present  the  Oriental 
Bepublic  of  Uruguay;  and  Paraguay  possessing  all  the  territory 
not  specially  designated  for  the  Plata ;  both  provinces  being  inde- 
pendent of  each  other,  yet  dependent  on  the  Vice-Boyalty  of 
Peru.  When,  in  1810,  both  La  Plata  and  Paraguay  declared 
their  independence  from  Spain,  Paraguay  was  in  full  posses- 
sion of  the  Chaco;  and,  from  that  time,  nothing  happened  to 
interrupt  the  possession  of  that  territory,  except  that  during  and 
4dnce  the  late  war  between  Brazil,  the  Argentine  Bepublic,  and 
Paraguay,  the  Chaco  was,  and  remains,  occupied  by  Argentine 
troops.  In  short,  the  title  of  Paraguay  to  the  territory  of  the 
Chaco  is  founded  on  the  fact  that  it  belonged  to  her  ever  since 
the  conquest ;  that  she  established  forts  in  it  as  a  protection  against 
the  incursions  of  the  Indians ;  that  she  founded  on  the  right  of  the 

Plata  there  is  only  an  istbmuB  which  might  be  united  by  a  canal  of  5  kilometres 
dug  in  the  marshes.  There  is  a  map  extant  by  a  Portuguese  engineer,  dated 
ITTTjWhere  mention  is  made  of  the  possibility  of  forming  such  a  caiml. 

*  The  word  ** Chaco"  seems  to  be  deriyed  from  "  Ghichua,"  the  name  of  the 
f)eriodical  llama  hunts  by  the  Incaa. 
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Vermejo  the  town  of  Conception ;  and  that  she  reqnires  the  territoiy 
for  her  own  protection.  If  we  now  take  into  account  the  well- 
acknowledged  principle  of  international  law,  that  the  nnintermpted 
posBession  of  a  territory  for  a  certain  length  of  time  by  one  state 
exclndes  the  claim  of  every  other,  as  well  as  the  practice  of  nations 
in  both  hemispheres  to  acknowledge,  in  favonr  of  any  civilised 
nation  making  a  settlement  in  an  uncivilised  country,  a  right  of 
pre-emption  of  the  contiguous  territory  from  the  native  inhabitants, 
as  against  any  other  civilised  nation,  we  might  safely  lay  down  that 
the  daim  of  Paraguay  to  the  Chaco  is  almost  indefeasible. 

Afl  regards  the  territory  of  the  Missiones,  Paraguay  claims  pos- 
session of  the  same  on  the  ground,  that  when  Buenos  Ayres  was 
created  into  an  independent  province,  she  had  only  seventeen  out 
of  the  thirty  peoples  which  composed  the  Missiones;  that  when 
dissensions  occurred  between  the  two  provinces,  arbitrators  settled 
the  respective  jurisdiction  of  Paraguay  and  Buenos  Ayres;  that 
when  the  territory  of  the  Missiones  was  created  into  an  independent 
Government,  its  rule  was  entrusted  to  the  Governor  of  Paraguay ; 
and  that  by  the  treaty  concluded  in  1811,  Paraguay  was  allowed  to 
remain  in  the  enjoyment  of  her  own  limits,  and  consequently  with 
the  government  of  the  territory  of  the  Missiones.  The  Argentine 
Eepublio  will,  no  doubt,  be  able  to  present  these  questions  from 
a  cdfferent  point  of  view,  and  to  assert  other  reasons  in  their  favour 
as  regards  both  the  Chaco  and  the  Missiones,  with  which  I  am  not 
conversant,  but  better  far  for  both  countries  to  relinquish  their 
absolute  rights,  and  by  arbitration  or  otherwise  to  come  to  some 
satisfactory  arrangement,  than  to  leave  the  dispute  to  be  settled 
by  the  terrible  arbitrament  of  war.  The  boundary  difficulty  with 
Brazil  is,  I  am  glad  to  say,  now  ended  by  the  treaty  of  1872,  by  which 
the  Eiver  Apa  in  the  north  was  taken  as  a  basis,  instead  of  the  River 
Blanco  as  heretofore,  the  line  north  and  north-east  now  being  the  Biver 
Parana,  the  Salto  Grande,  the  Serra  deMaracaya,  the  Serra  Amanbahy, 
and  the  Eiver  Apa.  The  boundary  difficulty  with  the  Argentine  Ee- 
pnblic  still  remains.  On  the  15th  July,  1852,  a  treaty  was  signed 
at  Asuncion,  by  which  the  Eiver  Parana  was  taken  as  the  boundary 
of  the  two  countries  on  the  side  of  Corrientes,  thus  giving  up  to  the 
Ai^entine  the  territory  of  Gandelaria  or  the  Missiones,  but  declaring 
the  Grand  Chaco,  nortib  of  the  Vermejo  River,  Paraguayan  territory. 
But  the  Argentine  Congress  did  not  sanction  the  arrangement,  and 
the  question  remains  still  in  abeyance.  Without  pretending  any 
absolute  eicactness  in  a  matter  on  which  so  much  doubt  exists,  the 
area  of  Paraguay  proper  may  now  be  taken  at  about  70,000  English 
square  miles.      But  if  we  add  the  Grand  Chaco,  north  of  the 
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Yenuejo,  some  170,000  square  miles  more,*  we  have  a  total  of 
240,000  square  miles,  a  territoiy  larger  than  that  of  the  United 
Kingdom. 

Situated  below  the  equator,  between  the  2l8t  and  27th  degree  of 
latitude,  Paraguay  has  necessarily  a  high  temperature.  Taking, 
as  a  basis,  the  observations  made  by  the  officers  of  the  American 
steamer  the  WcUer  Witeh^  and  those  made  by  M.  Demersay,  and  placing 
them  side  by  side  with  the  temperature  of  England,  as  ascertained 
by  Mr.  Glaisher,  and  communicated  to  the  Boyal  Society ,t  it  would 
seem  that  whilst  the  average  temperature  in  England  for  the  year 
is  48°  Fahr.,  in  Paraguay  it  is  82°.  But  if  we  divide  the  year 
quarterly,  the  contrast  is  not  always  so  great.  The  nearest  approach 
between  the  temperature  of  the  two  countries  occurred  in  the 
quarter  from  May  to  July,  when  the  average  in  Paraguay  was  77% 
and  in  England  57°,|  and  the  extremes  occurred  in  the  quarter 
from  November  to  January,  when  in  Paraguay  the  temperature 
averaged  89°  Fahr.,  and  in  England  38°. 

But  excess  of  heat  is  not  necessarily  a  cause  of  unhealthiness, 
unless  accompanied  by  humidity.  M.  Demersay  said,  that  he  could 
less  endure  the  temperature  of  Rio  at  97°,, than  that  of  Paraguay  at 
110°  or  120°,  simply  from  the  fact  that,  whilst  in  Paraguay  the  heat 
is  dry,  in  Rio  the  heat  is  damp.  The  winds  in  Paraguay  have, 
moreover,  even  more  influence  than  the  temperature.  The  nortii 
wind  is  certainly  warm  and  enervating,  but  the  south  is  cool  and 

*  The  area  of  the  Ghaoo  teiritoxr,  from  the  Rio  or  Bahia  Negia  to  the  Yermejo, 
is  given  at  16,537  Spanish  square  leagaee. 
t  '  Philosophical  Transactions  of  the  Boyal  Society,'  Part  II.  for  1850. 

t  Atebaob  Temfebatube,  DC  Fahbehheft. 
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single  years. 
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refireshing.  There  appears  to  be  no  epidemio  disease  in  Paraguay, 
except,  indeed,  a  kind  of  fever  which  is  incident  Xo  every  marshy 
land ;  and  if  there  be  any  complaint  of  nnhealthiness  now,  I  wonld 
imagine  it  to  arise  rather  from  the  diminution  of  population,  the 
cutting  down  of  trees,  and  the  destruction  of  cattle,  than  from  any 
e£feot  of  the  climate  or  temperature  in  their  normal  state. 

What  may  be  the  population  of  Paraguay,  at  the  present  moment, 
18  difficult  to  say.  In  1857,  when  the  last  census  was  taken,  Para- 
guay was  divided  into  25  departments,  with  a  total  population 
of  1,337,000,  three-fourths  of  whom  were  centred  in  five  depart- 
ments, viz. :  the  Central,  including  Asuncion,  Cordillera,  Villa 
Rica,  the  Missiones,  and  Villa  del  Pilar.  Since,  then,  however, 
Paraguay  has  had  to  endure  a  terrible  war,  in  which  the  whole 
manhood  of  the  population  was  engaged,  and  which  has  been 
exceptionally  destructive  of  human  lives.  So  that  the  number  must 
be  greatly  lessened.  But  very  soon  the  population  is  sure  to  recover 
itseL^  the  natural  increase  of  the  population  in  Paraguay  being  at  a 
mudi  greater  ratio  than  in  any  other  country,  even  apart  from  im- 
migration. The  people  of  Paraguay  are  derived  from  three  stocks, 
viz.  the  Indian  of  Ameri&n  origin  or  the  Qnaranee  race,  the  white  of 
European  origin,  and  the  negroes  of  African  origin.  But  the  greater 
nnmber  is  an  ofEshoot  from  the  Spanish  mixed  with  the  Indian,  the 
Ghiaranee  Indian  being  a  race  extending  from  Guyana  to  Buenos 
Ayies,  traversing  Brazil,  covering  all  Paraguay  and  reaching  the 
Chiquitos.  Whilst  in  Buenos  Ayres  the  Spaniards  disdained  to 
ally  themselves  with  the  Indians,  in  Paraguay  they  readily  took  to 
themselves  wives  from  the  native  Guaranee ;  and  the  result  was  a 
mixed  race,  possessing  all  the  exterior  advantages  of  the  European 
and  all  the  moral  characteristics  of  the  Indian,  with  also,  of  course, 
a  £Edr  portion  of  the  evil  propensities  of  them  both.  And  it  is  frt>m 
this  fact  that  we  can  account  for  the  continuance  to  this  day  of  the 
Guaranee  language  among  the  people,  a  language  almost  monosyl- 
labie,  which  bears  close  analogy  to  the  Chinese.*  How  came  the 
Guaranees  to  be  in  the  centre  of  South  America?  Whether  they  ever 
came  originally  from  the  old  world,  or  whether  they  are  indigenous 
to  the  soil,  these  are  problems  which  I  shall  not  attempt  to  solve. 
The  Indians  in  the  Chaco  belong  principally  to  three  nations — the 
Nation  Lengua,  the  Nation  Toba,  and  the  Machiouys — ^most  of  whom 
are  very  tall  in  stature,  simple  in  habits,  quiet  in  demeanour,  with 
a  language  always  guttutal  and  nasal,  and  with  scarcely  any  reH- 

*  The  Gnaiaiiee  now  spoken  in  Paraguay  is  a  mixture  of  the  original  Gnarataee 
and  Bpemish.  In  nnmerais,  the  nnmbeia  one  to  fire  haye  Guaranee  names,  the 
nnmben  six  to  ten  haye  Spanish  names. 
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gious  belief.  I  have  bad  now  some  experience  of  the  Faragoayans, 
Ten  years  ago,  four  of  them  were  students  in  my  chambers  of  inter- 
national law  and  political  economy,  and  with  many  more  I  had  the 
honour  of  being  intimately  associated,  and  I  can  say  with  perfect 
truth  that  I  have  found  them  one  and  all  intelligent  of  mind,  of 
rapid  comprehension,  and  of  persevering  habits.  Though  naturally 
reserved  in  character,  they  are  sweet  in  disposition ;  and  as  for  the 
ladies,  they  are  handsome  and  graceful,  lighter  in  complexion  than 
the  men,  in  manners  most  attractive. 

K  Paraguay  has  but  a  scanty  population,  she  is  certainly  the 
paradise  of  animal  life,  every  division  of  the  animal  kingdom  having 
there  its  living  representatives.  The  chattering  monkeys,  the 
audacious  jaguar,  the  spiteful  tiger,  the  ferocious  lion,  are  all  there. 
There  are  the  vulture  and  the  ostrich,  the  crocodile  and  the  cameleon, 
the  viper,  the  serpent,  and  many  other  reptiles,  whose  presence  is 
often  far  too  near  human  habitations  to  be  borne  with  indifference, 
whilst  the  mosquitos  are  themselves  a  great  nuisance.  Many,  too, 
are  the  domestic  animals,  which  might  be  reared  with  extreme 
facility  in  Paraguay,  though,  alas !  human  agents  are  but  few  for 
pastoral  work.  Cattle,  horses,  mules,  and  pigs  will,  however,  some 
day  again  multiply,  and  furnish  abundant  food  for  the  inhabitants 
as  they  did  heretofore. 

The  geological  condition  and  mineral  resources  of  Paraguay  have 
been  more  than  once  explored.  The  Cordillerita  has  been  found 
to  contain  many  pieces  of  oxydite  iron,  besides  manganese  and  zinc. 
Some  years  ago,  quicksilver  mines  were  opened  at  San  Miguel.  And 
there  is  every  reason  to  believe  that,  placed  as  she  is  in  the  centre 
of  the  massive  continent  of  South  America,  and  at  the  same  distance 
from  the  beds  of  precious  stones,  gold  and  platinum,  of  Brazil, 
from  the  copper  and  silver  mines  of  Chili  and  Peru,  Paraguay 
may  yet  liberally  reward  any  ardent  explorer,  who  will  not 
only  ascertain  the  existence  of  valuable  minerals,  but  strive,  by  the 
importation  of  capital  and  industry,  to  develop  their  resources. 
Mr.  Eobert  Hunt,  f.r.s.,  of  the  Jermyn  Street  Museum,  to  whom, 
as  well  as  to  Professor  Ramsay,*  I  am  indebted  for  much  assistance 
in  drawing  up  the  instructions  to  the  Geologist  of  the  Commission, 
called  my  attention  to  the  fieict,  that  since  the  Argentine  Republic 
is  developing  into  a  mineral  district  of  importance,  and  Brazil  is 
rich  in  mineral  resources,  it  becomes  a  matter  of  interest  to  deter- 

*  My  acknowledgments  are  dne  to  Dr.  Hooker,  f.b.8..  the  Director  of  the  Boyal 
Gardens,  Eew,  and  to  Mr.  H.  W.  Bates,  FJt.G.s.,  ot  the  Boyal  Geographical 
Society,  for  their  aid  in  preparing  the  instmctions  for  the  Botanist  and  the 
(Geographer. 
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mine  if  there  be  any  real  contmuation  in  Paragnay  of  the  coal 
measnre  of  the  latter,  or  of  the  mineral  heaving  rocks  of  the  former 
country.  The  reports  of  Mr.  John  Mier,  p.r.s.,  and  Mr.  N.  Plant, 
on  the  two  ooaUields  of  Brazil,  published  in  the  third  volume  of  the 
*Beport  of  the  Boyal  Commission  on  Coal,'  deserve  attention  in 
connection  with  this  question.  Of  marble,  Paraguay  has  great 
abundance,  and  in  choice  varieties.  The  Paraguayan  Government 
sent  to  this  country  a  magnificent  table  of  marble  inlaid,  representing 
upwards  of  seventy  descriptions,  most  beautifully  and  artistically 
worked.  And  M.  Du  Graty  tells  us,  that  Paraguay  possesses 
mineral  substances  for  building,  for  the  arts,  and  for  industry  in 
great  abundance. 

Of  the  richness  of  the  flora  of  Paraguay,  there  is  no  manner  of 
doubt.  Flowers  and  fmit  grow  there  spontaneously.  Oranges, 
melons,  peaches,  and  mandioca  are  growing  wild  in  Paraguay. 
The  sugar-cane  grows  luxuriantly.  Cotton,  superior  to  Egyptian, 
of  excellent  staple,  may  be  had  in  any  quantity.  The  yerba  mate^ 
a  kind  of  tea,  much  in  use  in  South  America,  is  a  source  of  great 
revenue,  and  an  article  of  considerable  commerce.  Paraguayan 
tobacco  is  excellent;  some  kinds,  especially  the  "Canela,"  being 
described,  as  similar  to  the  Havanna,  and  for  which  there  might  be 
an  open  market  in  London.  The  timber  of  Paraguay  is  known  to 
be  compact  and  heavy,  exceedingly  durable,  almost  indestructible. 
The  quebr<iehOy  legracho,  and  arundey,  are  straight  and  free,  rising, 
some  fifty,  some  seventy  feet  from  the  ground.  The  papercho  is 
described  as  superior  to  the  best  English  oak.  Of  this  papercho 
vessels  are  built,  which  live  on  the  water  for  fifty  years,  and  rafters 
are  made,  which  are  known  to  have  supported  roofs  of  houses  for 
more  than  double  that  time.  I  would  weary  you  were  I  to  enter 
into  detail  of  the  flora  of  Paraguay.  But  if  the  land  is  so  pro- 
ductive and  nature  so  bountiful,  why,  it  may  be  asked,  is  agricul- 
ture in  so  stationary  and  depressed  a  condition  ?  A  great  obstacle, 
I  presume,  to  agricultural  progress  must  be  the  fact  that  a  large 
and  undefined  portion  of  the  land,  some  say  more  than  half, 
belongs  to  the  Government.  But  besides  this,  the  extreme  dry- 
ness of  the  temperature,  and  the  multiplicity  of  insects,  prove 
often  very  injurious,  whilst  the  insecurity  arising  from  political 
causes,  the  want  of  capital,  and  the  difficulty  of  transport,  have 
narrowed  the-  field  of  agricultural  labour,  and  greatly  hindered 
agricultural  improvement.  What  we  require  to  know  as  respects 
agriculture,  is  not  so  much  what  produce  is  indigenous  to  the  soil, 
as  how  to  remove  the  obstacles  which  have  hitherto  hindered 
•  improvement,  what  is  the  capability  of  the  soil  for  the  introduction 
VOL.  xvni.  t 
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of  other  tropical  plcuits,  and  how  far  the  continuity  of  crops  from 
year  to  year  may  be  safely  relied  upon. 

Industry  and  commerce  are  not  far  advanced  in  Paraguay ;  not 
indeed  from  any  incapacity  for  labour  or  inactive  habits  on  the  part 
of  the  natives,  for  Sir  Woodbine  Parish  stated  that  the  Indian  labourer 
has  been  found  capable  of  enduring  an  infinitely  greater  degree  of 
bodily  exertion  than  the  most  robust  European,  but  mainly  from 
political  and  social  causes.  Such  policy  as  that  of  Francia,  exclusive, 
arbitrary,  meddling,  and  any  instability  and  weakness  of  Govern- 
ment, must  always  have  the  worst  possible  influence  on  trade  and 
finance.  The  principal  articles  of  trade  are  tobacco-leaf,  cigars, 
medicinal  substances,  as  sarsapariUa  and  balm,  dye-woods,  wax, 
mat6,  indigo,  gum,  cotton,  timber,  and  minerals,  and  they  are  of 
sufficient  importance  to  raise  the  trade  of  the  country  to  a  consider- 
able amount ;  but  the  people,  unfortunately,  do  not  make  much  of 
them,  whilst  the  absence  of  seaports,  which  necessitates  the  use  of 
Buenos  Ayres  and  Montevideo,  as  intermediaries,  takes  from  Para- 
guay any  credit  for  even  the  little  foreign  trade  which  she  does 
cultivate.  Yes,  Paraguay  is  indeed  rich,  but  her  riches  are  entirely 
undeveloped.  Remember  what  England  was  about  one  hundred 
years  ago,  before  coal  and  iron  were  scarcely  known  or  appreciated. 
That  source  of  enormous  wealth  was  here  then  as  now;  but  it 
was  deemed  of  little  or  no  account,  simply  because  labour  and 
capital  had  not  yet  been  applied  to  mining  operations.  Was  not 
Australia,  only  thirty  years  ago,  little  more  than  a  convict  settle- 
ment, though  the  existence  of  gold  in  that  island  was  distinctly 
predicted  by  our  late  President,  Sir  Boderick  Murchison?  And 
so  it  is  with  Paraguay.  It  is  as  yet  but  a  new  country.  It 
has  a  virgin  soil.  It  has  undiscovered  and  unappropriated  riches, 
but  it  wants  labour,  it  wants  capital,  it  wants  energy,  it  wants 
peace  and  quietness  to  encourage  labourers,  and  to  attract  to 
itself  the  capital  of  the  world.  To  an  occasional  visitor,  who  sees 
things  as  they  are,  the  present  condition  of  Paraguay  must  certainly 
be  disappointing.  But  the  settler  who  goes  Uiere  with  a  little 
capital  on  hand,  and  with  a  bond  fide  intention  to  settle  and  to  work, 
will  soon  see  that  the  glowing  accounts  of  the  botanist  and  geologist 
were  not  fables  concocted  for  a  purpose,  but  sober  matters  of  fact, 
upon  which  he  may  plan  and  work. 

As  is  well  known,  the  Government  of  Paraguay  is  Republican. 
When  Paraguay  ceased  to  be  a  dependency  of  Spain,  the  Govern- 
ment was  entrusted  to  a  Junta,  of  which  Francia  became  the  chief 
spirit.  This,  however,  was  soon  replaced  by  the  dictatorship  of 
Francia  alone,  which  lasted  from  1816  to  1840.    On  his  death,  in 
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1840,  the  Goyemment  was  again  entrusted  to  three  Consuls;  bnt, 
after  a  little  while,  in  1844,  Lopez  became  the  sole  President, 
and  so  remained  till  he  died  in  the  field  of  war,  after  a  desperate 
struggle  with  Brazil,  the  Argentine  Republic,  and  Uruguay. 
Even  prior  to  the  death  of  Lopez,  a  new  Government  was  formed 
in  Paraguay  in  1869,  consisting  of  Don  Carlo  Antonio  Eivarola, 
Don  Carlo  Lorzaga,  and  Don  Jos6  Bedoja.  In  1870,  Eivarola  was 
constituted  sole  President  of  the  Republic;  and  in  1871,  Rivarola 
having  resigned,  Don  Salvator  Jovellanos  became  Vice-President, 
with  the  exercise  of  the  executive  power,  and  he  continues  in 
authority  to  the  present  moment.  As  we  may  well  imagine,  the 
finances  of  the  state  after  a  long  and  exhaustive  war  are  greatly 
disordered.  Some  time  must  elapse  before  the  people  are  able  to 
provide  a  sufficient  revenue,  and  meanwhile  the  expenditure  must 
be  comparatively  large.  But  a  few  years'  tranquillity  will  doubt- 
less produce  a  great  improvement,  and  I  have  no  doubt  that  ere 
long  we  shall  see  trade  and  industry  revive,  and  a  stream  of  volun- 
tary immigration  set  in  from  the  south  of  Europe,  Italians*  and 
Spaniards  especially,  which  will  cultivate  the  land,  and  help  to 
develop  the  enormous  resources  of  the  country. 

I  regret  that  there  is  no  postal  treaty  between  Paraguay  and  the 
United  Kingdom,  and  that  there  is  no  British  representative  at  this 
moment  in  Asuncion.  Britain  never  maintained  a  separate  mission 
in  Paraguay,  Sir  Charles  Hotham  having  been  sent  thither  on  a 
special  mission.  From  1856  to  I860,  Mr.  Charles  Henderson  was 
British  Cqiasul  at  Asuncion ;  but  since  then  no  one  has  been  ap- 
pointed, and  Britain  has  no  representative  whatever  at  the  Republic 
of  Paraguay,,  though  she  receives  ministers  from  the  same.  Surely 
Her  Majesty's  Government  will  not  lag  behind  in  procuring  the 
means  for  securing  to  the  trade  of  England  the  most  reliable 
information  regarding  a  country  in  which  many  are  deeply 
interested.  A  treaty  of  friendship,  commerce,  and  navigation  be- 
tween Great  Britain  and  Paraguay  was  signed  at  Asuncion,  on 
the  4th  March,  1853,  by  Sir  Charles  Hotham  and  General  Lopez, 
by  which,  among  other  things,  Paraguay  conceded  to  the  merchant 
fiag  of  Her  Britannic  Majesty  the  free  navigation  of  the  River 

*  According  to  a  Report  b^  Mr.  Macdonell,  Her  Majesty's  Gharg^  d'Afiaires  at 
Buenos  Ayres,  in  1872,  the  Italians  are  the  most  prosperous  of  the  immigrants  in 
the  states  of  La  Plata.  The  nnmber  of  Italians  in  the  Ai^ntine  Republic  was 
npwflurds  of  120,000,  and  the  amount  of  money  the  Ital^  population  yearly 
remitted  to  Italy  was  Tery  oonsiderable.  There  is  no  reason  why  English 
emigrants  should  not  succeed  in  Paraguay.  Yet  it  should  be  remembered  that 
Italians  and  Spaniards  meet  there  a  lang^ge  more  akin,  if  not  identical,  to  their 
own,  a  temperature  to  which  they  are  accustomed,  a  mode  of  liying  also  similar, 
tmd  the  religion  to  which  most  of  them  adhere. 
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Paraguay  as  far  as  Asuncion,  and  on  the  right  side  of  the  Parana, 
from  where  it  belongs  to  her,  as  far  as  the  city  of  Encamacion. 
But  the  treaty  was  for  six  years,  only  to  be  prolonged  for  one  year 
longer  in  case  neither  party  should  notify  its  intention  to  put  an 
end  to  it.     Therefore  the  treaty  is  now  expired. 

Such  is  the  condition  of  Paraguay.  It  is  an  extensive  territory, — 
including  the  Chaco,  even  larger  than  Great  Britain ;  in  a  southern 
latitude  below  the  equator,  with  a  warm  temperature,  yet  healthy, 
full  of  resources  both  mineral  and  agricultural,  with  comparatively 
a  very  small  population,  with  crippled  industry,  a  small  trade,  and 
for  the  present  a  low  state  of  finances,  relieved  certainly  by  the 
fact,  that  the  State  owns  a  large  portion  of  land  and  property. 
What  are  the  prospects  of  such  a  State  ?  What  is  likely  to  be  its 
policy  ?  All  we  can  say  is,  that  should  it  be  blessed  in  years  to 
come  with  a  steady  and  enlightened  Government,  with  permanency 
of  political  institutions,  vnth  perfect  civil  and  religious  freedom, 
and  with  an  honest  and  wise  administration,  the  future  of  Paraguay 
is  sure  to  be  one  of  decided  and  continuous  progress.  But  should 
internecine  wars  between  her  and  other  States  continue  to  be,  as 
heretofore,  of  frequent  recurrence,  or  should  bands  of  marauders  or 
bandits  still  produce  insurrections  and  confusion,  there  is  nothing 
before  Paraguay  but  misery  and  desolation.  Let  the  past,  with  all 
its  traces  of  destruction,  suffice.  Let  a  new  era  of  peace  and  order 
be  introduced.  Let  the  spirit  of  patriotism  nerve  every  Paraguayan 
Jbo  bring  about  a  complete  renovation — physical,  moral,  and  poli- 
tical. Let  the  Government  of  Paraguay,  which  I  believe  perfectly 
honest  in  motive,  and  firm  in  purpose,  strive  with  all  its  might  to 
secure  these  blessings  to  the  people,  and  we  shall  soon  see  capital 
and  labour  eager  to  explore  the  wide  field  which  that  country 
offers  for  work  and  investment.  The  task  before  the  Paraguayan 
^Gk>vemment  is  an  arduous  one,  and  it  will  need  to  buckle  on  its 
armour  to  ensure  success ;  but  I  will  venture  to  hope  that,  as  trustees 
.of  resources  so  great,  and  responsible  for  their  administration  to  the 
whole  civilised  world,  it  will  be  its  ambition,  as  it  will  surely  be 
its  interest,  to  more  than  fulfil  all  our  expectations,  and  so  to  attract 
to  itself  the  confidence  and  friendship  of  all  civilised  States. 

Mr.  James  Mowatt  asked  Mr.  Bates  whether  the  watershed  between  the 
two  great  river-systems  of  the  La  Plata  and  the  Amazons  was  such  that  it  was 
possible  some  connection  might  be  formed  between  them,  or  whether  there  was 
anything  in  that  part  of  the  world  correspoDding  to  the  phenomenon  known 
as  bifurcation ;  such  as  that  of  the  Cassiquiare,  which  connected  the  Orinoco 
and  Amazons. 

Mr.  Bates  replied  that  he  believed  there  was  no  instance  known  ot 
bifurcation  connecting  the  tributaries  of  the  La  Plata  and  those  of  the 
Amazon;  but  in  the  west,  near  Sucre,  in  the  wet  season,  the  country  which 
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forms  the  watershed  between  the  Paraguay  and  the  >(adeira  being  level,  and 
marshy,  becomes  flooded,  and  enables  canoes  to  pass  from  one  river-system 
to  another ;  but  no  regular  commerce  was  carried  on  in  this  way.  Of  course 
canals  might  be  constructed  at  very  little  expense.  The  highest  elevation  of 
the  watershed  could  not  be  more  than  1000  or  1200  feet  Traders  very  often 
pass  from  Paraguay  up  the  river,  and  then  across  to  the  River  Tiq^jos,  and 
so  descend  in  canoes  to  the  city  of  Santarem  on  the  Amazons.  When  those 
countries  become  peopled  there  can  be  no  doubt  whatever  that  canals  would 
be  made  connecting  the  rivers,  or  avoiding  rapids,  so  that  a  vast  system  of 
internal  navigation  would  be  completed  throughout  the  whole  of  the  interior 
of  South  America. 

Sir  Habbt  Vebney  said  that  when  he  was  in  South  America  five-and-forty 
years  ago  Sir  Woodbine  Parish  told  him  that  the  Spaniards,  the  Brazilians, 
and  the  Portuguese  had  ascended  the  rivers  and  fought  battles  in  those  very 
marshes  to  which  Mr.  Bates  referred.  There  could,  therefore,  be  no  doubt 
that  commercial  enterprise  would  ultimately  be  able  to  find  its  way  through- 
out the  whole  of  the  interior  of  South  America.  The  great  difiSculty  of 
travelling  there  arose  in  his  day  from  the  Indians,  who  swept  over  the 
country  on  horseback  in  large  hordes,  destroying  every  creature  they  met 
with.  The  only  chance  a  traveller  had  of  escaping  was  to  throw  down 
his  baggage  and  gallop  away  in  an  opposite  direction  to  that  in  which  the 
Indians  were  coming.  The  dogs  of  the  Pampas  had  the  extraordinary  faculty 
of  setting  up  a  peculiar  howl  at  the  approach  of  the  Indians,  and  no  traveller 
ever  ventured  into  the  country  without  dogs. 

The  Ghaibhan,  in  summing  up,  said  that  Professor  Levi's  paper  was  one 
that  did  not  contain  merely  dry  geographical  or  statistical  details,  but  dealt 
in  a  liberal  spirit  with  the  whole  subject.  He  would  commend  that  manner 
of  treating  a  country  generally  to  the  Fellows  of  the  Society.  Dry  journals 
of  travels,  which  were  very  valuable  for  their  geographical  details,  were  not 
so  generally  interesting  as  a  paper  like  that  which  rrofessor  Levi  had  just 
read, 


Fifth  Meeiingy  26^A  January,  1874. 

Sir  H.  BAETLE  E.  FRERE,  k.c.b.,  k.c.8.t.,  &c.,  President,  in 

the  Chair. 

Presentations. — W.  White  Cooper ^  Esq, ;  Henry  Douglas  BeU,  Esq. ; 
Oeo.  Lewis  Parkin^  Esq. ;  Thomas  Devas,  Esq. 

Elections. — C.  F.  B.  AUeUy  Esq, ;  Capt,  Lionel  NeviUe  Frederick 
Ames  (Grenadier  Guards) ;  WUliam  Moore  BeU,  Esq, ;  Gapt.  H.  F, 
Blair,  R.E. ;  WiUiam  Boyd,  H.A.,  F.R.S.E. ;  QranviUe  Bridgeman,  Esq. ; 
Charles  QiJbert  Brown,  Esq. ;  Thomas  Byhum  Buchanan,  Esq. ;  Dr. 
BusheU,  M.D.;  W.  Caartwright,  Esq.;  Harry  Walter  Cholndey,  Esq.; 
Lieui,'Col.  E.  Staines  DanieU ;  Duncan  Davidson,  Esq.;  Edicard 
Dowling,  Esq.;  William  Evill,  Esq,;  Commander  0.  A.  Forssman 
(Consul  for  Portugal) ;  Lieut.  W.  J.  OiU,  r.e.  ;  James  Henry  Stuart 
Oraham,  Esq, ;  Edward  Hairby,  Esq. ;  Capt.  Francis  Handley  (late 
India  Navy) ;  Dr.  Samuel  S.  Heard;  Lieut.-Cd.  James  Hitts^  v.c,  R.A. ; 
John  Kennedy,  m.d.;   Andrew  James  Livingstone  Learmonth,  Esq,; 
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Donald  E.  Macfarlane,  Esq. ;  Stephen  Mason,  Esq, ;  Charles  Edward 
Matthews, Esq,;  Lieut.-Col.  Alfred  Pearson;  Edward  Powery  Esq. ;  James 
BeynoldSf  Esq. ;  James  Lionel  Bidpath,  Esq. ;  Edmund  Boutledge,  Esq. ; 
Bupert  Smith,  Esq. ;  Duke  of  St.  Albans ;  T.  Waiers,  Esq. ;  Bobert 
Wharton^  Esq.;  H.  E.  Wodehouse,  Esq.;  Charles  Edward  Bearing 
Young,  Esq, 

Accessions  to  the  Library  from  January  12th  to  January 
26th,  1874. — *  Comparative  Grammar  of  the  Egyptian,  Coptic  and 
Ude.'  '  By  Hyde  Clarke,  1874.  Donor  the  author.  *  Navigation  of 
the  Atlantic'  From  the  French  of  M.  F.  Labrose;  by  J.  B. 
Coghlan.  Washington,  1873.  Donor  Commodore  E.  H.  Wyman, 
u.sjtf.  *  Acrididaa  of  North  America.*  By  C.  Thomas.  Washington, 
1873.  Donor  F.  V.  Hayden,  Esq.  *  Antiquitates  Americanae. 
Edidit  Societas  Begia  Antiquariorum  SeptentrionaKum.'  1873. 
Donor  Sir  David  Dundas.  '  The  Cruise  of  the  Curagoa  in  1865,' 
By  Julius  L.  Brenchley.  1873.  By  purchase.  *  Memoires  sur  les 
principaux  Travaux  d'utilit^  publique  en  i^gypte.*  Par  Linant  de 
Bellefonds  Bey.  With  Atlas.  Paris,  1872-73.  Donor  the  author. 
*  Central  Asia  and  its  Question.'  By  Col.  Sir  F.  J.  GJoldsmid,  c.b. 
1873.  Donor  the  author.  'The  Land  of  the  White  Elephant' 
By  F.  Vincent.  1873.  Donor  the  author.  *  Sixth  Annual  Beport 
of  the  U.S.  Geological  Survey  of  the  Territories.*  By  F.  V.  Hayden. 
Washington,  1873.  Donor  the  U.S.  Geologist.  *  La  Isla  de  Pascua 
i  sus  Habitantes.'  D.  E.  A.  Philippi.  Santiago  de  Chile,  1873. 
Donor  the  author.  'Algebraiske  Funktioner  af  x  og  y.'  Af 
P.  C.  V.  Hansen.  Copenhagen,  1873.  *  Thermochemiske  Under- 
sogelser.'     Ved  J.  Thomsen,  Academic  Eoyale  de  Copenhagen. 

Accessions  to  Map-Eoom  since  the  last  Meeting  of  January 
12th,  1874.— West  Africa.— MS.  Map  of  the  Brass  Eiver  (Niger 
Delta).  Presented  by  the  author,  A.  MaoEachen,  Esq.,  f.r.cs.,  West 
Africa. — Tracing  of  the  Pombeiros*  route  from  Muata  Hianvo  to 
Cazembe.  Presented  by  A.  Johnston,  Esq.,  f.r.g.s.  South  Austria. — 
Map  showing  heights.  By  A.  Steinhauser.  Presented  by  the 
author.  A  Map  showing  the  Eivers  Congo,  Gaboon.  Presented 
by  E.  Kiepert,  Esq.  United  States  of  America. — 4  Maps,  viz.: 
1.  Geological  Survey  of  Yellowstone  National  Park;  2.  Parts  of 
Idaho,  Montana,  and  Wyoming  Territories ;  3.  Map  of  the  Upper 
Geyser  Basin,  Fire  Hole  Eiver ;  4.  Map  of  the  Lower  Geyser  Basin, 
Fire  Hole  Eiver.  Atlas  of  the  Suez  Canal,  with  views.  By  Linant  de 
Bellefonds  Bey.  Presented  by  the  author.  Map  of  Ashantee  and 
Gold  Coast.  Map  of  London,  showing  Eailways.  Both  presented 
by  the  publishers,  C.  Smith  and    Son.     Ordnance  Survey.     141 
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Sheets  of  Parish  Maps.  Presented  bj  the  First  Commissioner  of 
Works  through  Sir  H.  James,  Director  of  Survey.  Geological 
Maj)  of  Califomia  and  Nevada.  Presented  by  Professor  Whitney, 
Corr.  Mem.  B.a.s. 

The  Peesident,  referring  to  the  telegram  of  Dr.  Livingstone's  death,  which 
had  just  appeared  in  the  evening  papers,  said  that  members  of  the  Society 
who  knew  JBastem  Africa  well  were  inclined  to  doubt  the  accuracy  of  the 
report 

The  following  Paper  was  read  by  the  author : — 

Oeographicdl  Notes  of  the  Khedtve^s  Ea^pedUion  to  Central  Afiioa, 
By  Lieut.  Jitlian  A.  Baker,  r.n. 

"ElLytsq  had  the  honour  of  being  entrusted  by  Sir  Samuel  Baker 
with  the  topographical]  department,  in  the  late  Expedition  of 
His  Highness  the  Khedive  of  Egypt  for  the  suppression  of  the 
slave  trade,  I  venture  to  submit  to  the  Council  of  the  Eoyal 
Creographioal  Society  the  following  Beport  of  the  countries  visited 
during  the  expedition. 

Of  the  journey  from  Cairo  to  Khartoum  it  will  be  unnecessary  to 
speak :  but,  on  arrival  at  Khartoum,  we  found  that  there  were  no 
vessels  ready  for  the  shipment  of  the  cpm  and  stores  requisite  for 
the  Expedition,  nor  for  the  steel  boats  designed  by  Messrs.  Samuda 
for  the  navigation  of  the  great  lake  Albert  N'yanza.  Giaffer  Pacha, 
the  Governor-General  of  the  Soudan,  being  urged  by  Sir  Samuel 
Baker,  at  length  succeeded  in  hiring  thirty-one  boats,  with  which 
we  started  on  the  8th  February,  1870. 

Previous  to  leaving  Oartoum,  we  heard  that  the  White  Nile  was 
choked  up  just  above  the  junction  of  the  Bahr  Gazal,  and  that  the 
stoppage  extended  for  an  immense  distance,  entirely  obstructing 
the  navigation  of  the  river.  This  stoppage  or  "  sud  "  is  mentioned 
by  Sir  Samuel  Baker  in  the  *  Albert  N'yanza,  Great  Basin  of  the 
Nile,'  vol.  ii,  p.  329  et  seq.  It  was  then  in  its  infancy,  but  during 
the  lapse  of  years  had  assumed  its  present  gigantic  proportions, 
which  are  every  day  being  increased  by  the  deposit  of  fresh  vege- 
table matter  by  the  river  above.  The  traders,  we  were  told,  were 
obliged,  in  consequence,  to  travel  by  the  Bahr  Zaraffe,  or  Gira£fe 
Biver,  which  is  an  arm  of  the  Nile,  leaving  it  in  lat.  7°  n.,  and 
meeting  it  again  in  lat  9°  n.,  about  36  miles  above  the  confluence  of 
the  Sobat. 

During  the  last  year  we  were  told  that  the  Bahr  Zaraffe  also  had 
become  obstructed,  and  that  there  were  very  shallow  places  in  it, 
over  which  the  boats  would  have  to  be  dragged.    By  all  accounts, 
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however,  the  extent  of  these  obstructions  was  very  small,  ranging, 
amongst  a  number  of  informants,  from  30  to  100  yards. 

We  passed  Fashoda,  lat.  9''  5i!  n.,  long.  32°  26'  e.,  on  February 
14th,  1870.  This  is  a  most  unhealthy  spot,  surrounded  by  marshes. 
It  is  governed  by  a  Bey  and  garrisoned  by  400  men,  all  of  whom 
have  been  sent  here  for  punishment.  After  taking  in  some  further 
supplies,  we  started  again,  and  passed  the  Sobat  on  the  17th 
February.  This  grand  river  was  then  bank-full,  and  about  250 
yards  wide,  running  with  such  a  strong  stream  that  it  banked  up 
the  Nile,  the  water  of  which  was  quite  dead  for  some  distance  above 
the  junction. 

We  arrived  at  the  mouth  of  the  Bahr  Zaraffe  on  February  18th, 
1870,  and  travelled  for  272  miles  up  this  river.  At  the  mouth  it 
was  about  '60  yards  in  width,  but  at  this  point  it  had  decreased  to 
about  20  yards.  There  was  a  raised  piece  of  ground  here,  about 
10  feet  above  the  river,  on  the  right  bank,  which  was  called  by  the 
Arabs  a  "  dubbah."  I  subsequently  took  the  latitude  and  longitude 
of  this  place.  About  a  mile  above  the  "  dubbah "  the  river  was 
entirely  lost,  and  we  came  to  a  stop  in  the  middle  of  high  grass, 
without  a  vestige  of  a  channel  in  any  direction,  and  no  signs  of 
water  even  from  the  masthead.  Here  the  guide  declared  himself 
to  be  at  fault,  and  we  were  consequently  obliged  to  return  for 
80  miles,  where  we  found  our  fleet  coming  along  slowly,  being 
towed  by  the  men  on  the  bank.  Having  taken  a  fresh  guide  we 
proceeded  again  to  the  "  dubbah,"  the  fleet  arriving  before  us,  owing 
to  a  fair  wind. 

On  March  8th  we  began  to  cut  a  passage  for  the  boats,  and  on 
March  13th  we  were  obliged  to  take  the  paddles  off  our  two 
steamers,  as  the  channel  was  too  narrow  to  allow  the  paddles  to 
revolve.  The  channel  was  out  in  the  following  manner  : — The  men 
were  placed  along  the  line  where  the  grass  grew  thinnest  and  the 
water  was  deepest,  which  was  easily  found  by  sounding  with  a  pole 
pushed  through  the  floating  mass  of  some  five  feet  of  tangled  roots 
and  slime,  and  then,  armed  with  swords,  they  commenced  to  cut 
through  this  mass,  the  men  stationed  on  each  side  hauling  the  grass 
out,  and  throwing  it  on  to  the  bank  which  was  thus  formed.  When 
the  channel  was  sufficiently  cleared,  the  grass  forming  the  bank 
was  tied  back-  to  the  green  grass  on  each  side,  to  prevent  it  from 
rolling  b€ick  into  the  channel  again.  This  sort  of  work  continued 
till  March  29tli,  a  few  lakes  intervening.  We  then  reached  the 
clear  river,  and  proceeded  for  1 3  miles,  the  water  getting  shallower 
and  shallower,  until  at  last  Sir  Samuel  Baker's  little  dahabiah, 
drawing  only  2  ft.  6  in.  of  water,  could  not  go  any  further.    Taking 
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the  dingy,  we  foimd  that  a  little  farther  on  there  was  not  water 
enough  even  for  her,  and  she  had  to  be  dragged  over  a  sandbank. 
Beyond  this,  the  water  was  nowhere  more  than  2  ft.  6  in.  deep,  and 
onr  vessels  required  4  ft.  We  were  too  late  in  the  season.  We 
onght  to  have  started  from  E^artoum  in  the  end  of  October,  when 
the  northerly  winds  commence  to  blow,  and  the  river  is  high,  but, 
owing  to  delays  in  Cairo,  we  had  only  started  from  Suez  on 
December  6th,  1869.  It  was  necessary  to  return,  and  Sir  Samuel 
Baker  had  noticed  a  place  on  the  right  bank  of  the  Nile,  6  miles 
below  the  junction  of  the  Sobat,  as  a  suitable  place  for  a  camp  in 
case  of  necessity.  Sir  Samuel  Baker  called  the  officers  and  explained 
the  circumstances  to  them,  and  we  sadly,  but  the  Egyptians  gladly, 
tamed  our  boats'  heads  down  stream  for  the  return  journey  on 
April  3rd,  1870.  There  were  two  **  dubbahs**  at  this  place,  one  on 
each  side  of  the  river,  and  a  third  one  a  little  further  back  on  the 
left  bank.  The  river  had  fallen  so  rapidly,  and  the  grass  had  closed 
in  so  much,  that  we  did  not  get  back  to  the  "  dubbah "  till  April 
10th.  Here  we  again  mounted  our  paddles  on  the  two  steamers, 
and  steamed  down  stream,  arriving  at  the  Nile  on  April  19th. 
We  met  Mr.  Higginbotham,  the  chief  engineer  of  the  Expedition, 
on  April  2lBt,  with  eleven  boats,  bringing  up  the  sections  and 
machinery  of  one  of  the  steel  steamers  of  Messrs.  Samuda. 

On  April  25th  we  chose  a  place  on  the  right  bank  of  the  Nile, 
6  miles  below  the  Sobat  junction,  as  a  station  in  which  to  pass  the 
rainy  season.  Sir  Samuel  Baker  named  this  place  **  Towfikia,"  in 
honour  of  the  Viceroy  of  Egypt's  eldest  son,  Mahomed  Towfik 
Pacha.  I  fixed  the  lat.  9"*  25'  n.,  long.  31°  24'  e.,  variation  7°  46'  w. 
Iron  magazines  were  erected,  and  all  our  goods  and  merchandise  for 
traffic  with  the  natives  were  placed  under  shelter. 

During  our  stay  here,  we  heard  from  the  Shillooks  (the  natives 
of  this  part  of  the  country)  that  they  knew  of  a  channel  by 
which  to  pass  up  above  the  obstruction  of  the  Nile.  Sir  Samuel 
Baker  accordingly  made  preparations  for  an  exploring  expedition 
to  ascertain  if  this  were  really  true.  A  steamer  and  noggur 
(Nile  boat)  were  loaded  with  picked  wood  of  the  best  possible 
description  (Sunt,  the  Acacia  Arahica)y  and,  on  August  11th,  we 
started. 

On  August  I2th,  1870,  after  having  travelled  about  95  miles  from 
Towfikia,  we  turned  out  of  the  main  river,  up  which  we  had  been 
steering  w.n.w.,  into  a  large  branch  west  by  south.  This  channel 
twisted  and  turned  about  very  much ;  but  at  last,  after  a  good  deal 
of  trouble  in  cutting  through  grass,  we  got  into  the  Nile  again,  on 
August  14th,  which  was  running  about  two  miles  per  hour,  and 
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was  160  yards  wide.    I  will  here  insert  some  extracts  from  my 
journal : — 

"  Smd4xy,  August  Hth,  1870.-~Steam  np  at  5.60  A.if.  We  had  to 
cut  through  the  passage  that  the  dahabiah  took  yesterday,  and  got 
into  the  Nile  at  S.afO  a.m.,  then  had  to  wait  until  the  steamer  had 
filled  up  with  wood  from  the  noggur  (Nile  boat). 

"  At  1.30  P.M.,  got  under  way,  leaving  the  noggur  to  wait  for  us. 
At  1.40  P.M.,  a  mountain  bearing  n.n.e,,  about  40  miles  distant. 
2.40 :  The  river  divides,  one  branch  coming  from  the  west,  the  other 
from  west  by  north-half-north.  We  took  the  west  branch.  4.30  p.m., 
finding  the  river  closed,  numerous  tofes  (floating  islands)  obstructing 
the  passage  in'diflferent  places,  we  returned.  Water  shallowed  to 
about  5  ft.  6  in. 

'<At  about  5.5  p.m.,  turned  off  to  examine  the  other  passage. 
Pinding  this  difficult  of  approach,  anchored  for  the  night  at 
5.26  P.M. 

"  Monday,  August  16th, — ^Went  in  the  boat  to  try  and  discover  a 
passage.  Found  the  large  river  close  to  us  on  the  west,  running 
about  three  knots.  Sir  Samuel  Baker  went  off  in  another  boat  to 
the  north-west,  and  found  evidences  of  the  traders  having  passed 
there — pieces  of  rag,  &c.,  lying  on  the  broken  grass. 

"  Got  under  way  at  10.30  a.m.,  and  got  into  the  river  almost 
immediately,  without  any  trouble.  We  went  on  for  about  four 
miles,  steering  west-half-south,  and  then  found  the  river  closed  up. 
A  large  sheet  of  water,  however,  was  to  be  sepn  from  the  masthead, 
extending  from  the  west  to  north*  west.  We  found  a  small  passage 
large  enough  to  admit  the  boat,  and  through  this,  with  some 
difficulty,  we  proceeded  until  we  arrived  in  this  lake,  which  at  this 
point  was  about  two  miles  wide,  but  apparently  much  wider  to  the 
westward,  there  being  there  a  sea  horizon.  We  then  returned,  there 
being  no  practicable  passc^e  for  the  steamer,  and  came  back  to 
where  we  had  started  from  this  morning.  Here  we  again  took  the 
boats  to  search  for  another  passage,  but  without  success.  Sir 
Samuel  Baker  then  determined  upon  cutting  a  passage  into  the 
large  lake  that  we  got  into  this  morning,  and  for  that  purpose 
steamed  up  the  river  again,  and  anchored,  at  6  p.m.,  opposite  the 
small  channel  up  which  we  had  gone  in  the  boat.  To-morrow  we 
shall  get  all  hands  to  work,  and  cut  through. 
:^  ^  Tuesday,  August  16(A. — Baining  in  the  forenoon,  but  after  break- 
fast got  all  hands  to  work,  and  began  cutting  a  passage.  Cleared 
about  fifty  yards  on  the  lake  side,  and  then,  as  it  was  getting  late, 
knocked  off  work  for  the  day. 

**  Wednesday,  August  17th. — Set  to  work  at  8  A.M.,  and  worked  till 
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10  A.M.,  then  from  2  till  5  p.m.,  by  whicli  time  we  had  nearly  com- 
pleted the  passage. 

"  Thursday,  August  18iA. — ^A  blowing  morning,  too  cold  to  allow 
the  men  to  work  in  the  water ;  but,  after  breakfast,  set  to  work  and 
Wished  the  passage. 

"  Friday,  August  19rt. — Up  steam  at  6  a.m.,  and  attempted  to  get 
through.  Shallow  water,  however,  delayed  us  for  a  long  time. 
We  breakfasted  at  2  p.m.,  and  then  at  last  got  through  at  4  p.m.  : 
had  the  dahabiah  in  tow  at  4.5  p.m.,  and  proceeded.  A  river 
coming  into  the  lake  from  the  southward,  stopped  at  5-.25  p.m.  to 
examine  it,  but  found  it  choked.  Anchored  for  the  night  at  6.15 
P.M.  in  a  little  harbour  to  the  southward. 

**  Saturday,  August  20ih. — Steam  at  5  a.m.,  under  way  at  5.20  A.M., 
and  proceeded  to  the  westward,  following  the  curves  and  bends  of 
the  side  of  the  lake.  At  6.5  a.m.  set  the  course  £.n.e.  to  return, 
having  arrived  at  the  fietrthest  limit  of  the  lake.  At  6.45  stopped 
as  we  neared  the  passage  through  which  we  had  oome,  and  turned 
off  to  examine  the  northern  shore  of  the  lake.  This  lake  is  about 
15  miles  long,  and  varying  from  2  to  3^  miles  in  breadth.  Skirted 
round  the  lake  till  at  8.40  a.m.  we  again  arrived  at  the  little  harbour 
that  we  started  from  this  morning.  Started  again  at  8.50,  and  five 
minutes  afterwards  turned  into  the  river  that  we  had  looked  at 
yesterday.  Stopped  the  steamer  here  and  went  up  the  river  in  the 
boat,  but  found  it  stopped  up  about  a  mile  from  the  lake.  Lost 
our  way  in  coming  back,  as  the  different  hors  (channels)  are  so 
much  alike.  Got  back  at  11.15  aju.,  then  proceeded  to  skirt  the 
southern  shore.  Turned  off  from  this  at  1  p.m.  to  examine  a  large 
bor  or  river  on  the  north  side,  which  Sir  Samuel  Baker  had 
eeen  this  morning.  Anived  at  the  entrance  at  1.25  p.m.,  and  pro- 
ceeded up  the  hor  till  2.45  p.m.,  when  it  was  completely  blocked  up. 
Observed  that  another  arm  of  this  lake  ran  nearly  parallel  with  the 
arm  we  had  steamed  up,  the  water  of  which  we  could  see  to  the 
westward  at  this  point  No  stream  perceptible.  We  immediately 
returned  to  the  point  of  confluence  of  the  two  arms,  and  turned  up 
the  other  arm  at  3.20  p.m. 

"  Stopped  at  4.20  p.m.,  and  after  consulting  the  reis  Omar,  who 
said  that  we  were  long  past  the  junction  of  the  Bahr  Gazal,  turned 
the  steamer's  head  round  to  return*  The  upward  course  of  the 
Nile  from  the  Bahr  Gazal  being  s.s.e.,  we  must  have  passed  that 
also,  as  our  course  up  this  arm  has  been  w.s.w.  It  would  be  of  no 
use  going  any  further  along  this  arm,  which  appears  to  extend  an 
immense  distance,  as  we  should  evidently  be  only  going  further  out 
of  our  way,  and  burning  fuel  to  no  purpose.    No  stream  at  all. 
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The  whole  of  this  lake,  and  these  arms,  of  which  there  are  several, 
are  simply  the  accumulation  of  the  overflow  of  the  waters  of  the 
Kile,  which  extend  in  every  direction  in  the  shape  of  hors,  the 
country  being  so  perfectly  flat.  Stopped  at  6.5  p.m.  at  the  mouth 
of  this  hor. 

"  Sunday,  August  2l8t. — Started  at  6.5  a.m.  ;  stopped  at  6.37  a.m. 
opposite  our  cutting,  in  order  to  let  the  dahabiah  pass  first.  Gutting 
bearing  from  mouth  of  river  s.s.e.  Got  through  the  cutting  at 
7.5  A.M.,  and  proceeded.  Arrived  opposite  the  noggur  at  9.20  a.m., 
the  average  course  having  been  east  by  north.  Got  through  hero 
without  trouble,  and  having  filled  up  with  wood  from  the  noggur, 
proceeded  at  noon.  At  1.35  p.m.  turned  off  into  the  Nile;  4.35  p.m. 
stopped  to  land  our  Shillook  guides  opposite  their  village.  Pro- 
ceeded again  at  5.35  p.m.,  and  arrived  at  our  station  at  12.30." 

I  made  a  small  map  of  this  part  of  the  Nile,  but  was  unable  to 
fix  the  positions  astronomically,  as  there  was  no  dry  ground  any- 
where, and  the  grass  was  from  10  to  12  feet  high.  Although  we 
had  actually  passed  the  original  obstruction  or  dam  by  a  side 
channel,  we  had  found  the  river  blocked  up  20  miles  above  this  by 
a  new  formation,  the  extent  of  which  it  is  impossible  to  estimate. 
This  had  no  effect  upon  the  stream,  which  oozed  out  from  under 
the  floating  grass,  and,  in  the  main  channel  of  the  Nile,  ran  from 
2  to  2^  miles  an  hour,  being  perfectly  clear  and  free  from  vegetable 
impurities.  It  became  necessary  for  Sir  Samuel  Baker  to  go  to 
Khartoum,  about  700  miles  from  Towfikia,  in  order  to  hasten  Hlq 
departure  of  some  more  boats  laden  with  the  sections  and  machinery 
of  another  steamboat  of  Messrs.  Samuda.  Whilst  there,  I  took  the 
opportunity  of  rating  the  chronometers,  and  with  them  determined 
the  longitude  of  Fashoda  and  Towfikia. 

On  our  return  to  Towfikia  we  found  that  the  river  had  risen  to 
such  an  extent  that  our  camp  was  surrounded  with  water,  and  most 
of  the  cultivation  was  flooded. 

On  November  5th,  1870,  the  river  attained  its  maximum,  being 
14  feet  3  inches  above  the  level  on  our  arrival  on  April  25th.  It  fell 
a  quarter  of  an  inch  on  November  6th.  The  northerly  winds  had 
not  yet  commenced  to  blow  steadily,  but  Sir  Samuel  Baker  arranged 
everything  so  as  to  be  ready  for  a  start  as  soon  as  they  should 
commence. 

On  December  1st  the  first  division  of  8  boats  was  started  off, 
followed  by  others  every  day,  until  the  last  division  with  Sir 
Samuel  Baker  started  on  December  11th.  We  had  steamed  for  150 
miles  up  the  Bahr  Zaraffe,  and  were  cutting  wood  for  the  steamer, 
when  some  of  our  boats  that  we  had  passed  arrived,  and  told  us 
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that  a  Tessel  loaded  with  machinery  had  sunk  just  opposite  the  Sobat 
Eiver.  Steam  was  got  up  immediately,  and  we  started  back,  taking 
three  boats  with  us.  We  met  the  Colonel  in  command  of  the  troops, 
who  had  been  there  when  the  accident  happened,  but  had  not  made 
any  attempt  to  save  the  vessel. 

We  returned  to  Towfikia,  and  persuaded  the  King  of  the  Shillooks 
to  help  us  with  a  number  of  natives.  While  these  were  being  col- 
lected, we  went  a  short  distance  up  the  Sobat,  where  there  was  a 
suitable  place,  got  the  masts  and  cargoes  out  of  our  three  vessels, 
and  towed  them  with  the  steamer  down  to  the  wreck,  which  had 
about  two-thirds  of  her  masts  above  water,  lying  close  alongside 
the  west  bank  of  the  Nile,  with  the  whole  force  of  the  stream  of 
the  Sobat  rushing  down  upon  her.  Chains  were  passed  under  her 
bottom,  and  hove  upon  from  the  vessels,  which  were  nearly  filled 
with  water.  Upon  baling  out  the  water,  she,  of  course,  rose 
slightly,  and  men  on  the  bank,  assisted  by  the  natives,  hauled  upon 
hawsers  and  secured  her  to  anchors  which  were  laid  out  on  the 
bank  for  that  purpose.  By  repeating  this  process,  after  working 
hard  for  two  days  and  a  hal^  she  was  safely  hauled  up  on  the  bank, 
and  baled  out  dry,  when  it  appeared  that  the  caulking  had  come 
out  in  several  places.  The  valuable  cargo  of  machinery  was  saved, 
without  damage. 

These  Upper  Nile  boats  are  most  curious  specimens  of  naval 
architecture.  There  are  no  ribs,  but  the  planks  are  laid  one  on 
top  of  the  other,  and  large  nails  are  driven  in  diagonally  from  both 
sides.  They  are  caulked  with  rags  from  the  inside^  and  the  seams 
are  not  payed  with  pitch.  In  consequence,  the  rats,  which  swarm 
in  all  tiiese  boats,  pull  out  the  rags,  and  the  boat  is  constantly 
leaking,  and  every  now  aod  then  there  is  an  accident,  and  a  boat 
sinks. 

We  arrived  at  the  "dubbah"  Bahr  Zaraffe,  on  January  7th, 
1871,  and  I  fixed  the  latitude  7°  47'  n.  ;  longitude,  30°  22'  e.  Our 
old  channel  that  we  had  cut  the  year  before  was  now  tolerably 
open,  but  gave  us  a  good  deal  of  trouble. 

We  arrived  at  the  three  dubbahs  on  January  29  th,  and  I  got  lat. 
7°  32'  N.,  long.  32°  23'  e.  From  this  point  we  had  the  greatest 
difficulties  from  the  shallowness  of  the  water  and  the  obstructions 
of  the  grass.  In  some  places  every  available  man  had  to  turn  out 
to  haul  each  of  our  fifty-nine  boats  over  a  shcdlow  place  separately, 
and  on  one  occasion  we  had  to  increase  the  depth  of  a  channel,  500 
yards  long,  from  two  feet  to  four.  This,  of  course,  was  the  work  of 
many  days,  during  which  time  the  water  was  sinking  two  and  three 
inches  per  day.    It  at  last  was  so  low,  that  when  after  an  immense 
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amount  of  labour  we  got  our  fleet  into  a  small  lake,  the  mud  oozed 
up  above  the  surface  of  the  water,  as  the  last  boat  was  dragged  in. 
We  prepared  to  make  a  dam  behind  the  boats,  to  enable  us  to  push 
on.  Mr.  Higginbotham,  the  chief  engineer  of  the  Expedition,  had 
a  number  of  stout  posts,  4  inches  square,  driven  into  the  bed  of  the 
stream,  behind  the  last  boat,  backed  up  by  a  similar  row  behind 
them,  with  struts  from  one  to  the  other.  In  the  mean  time,  500 
corn-sacks  were  filled  with  sand  and  earth  to  form  a  foundation  for 
the  dam,  and  the  soldiers  and  boatmen  mixed  grass  and  mud  to- 
gether into  large  balls,  which  were  piled  on  each  side  of  the  river 
in  great  heaps,  ready  to  be  thrown  in  on  the  word  being  given  to 
commence  the  dam. 

On  March  13th,  1871,  they  set  to  work  and  threw  the  sacks  and 
clods  of  earth  into  the  river  just  above  the  framework,  pounded  it 
down  with  their  feet,  and  in  a  short  time  made  a  most  effectual  dam. 
TLe  water  rose  directly,  and  our  fleet  was  afloat  again.  Still  there 
was  a  great  deal  of  hard  work  to  be  done  before  we  got  into  the 
Nile,  which  at  length  we  did  on  March  1 9th. 

On  April  15th,  Sir  Samuel  Baker,  with  his  dahabiah  in  tow  of 
the  steamer,  arrived  at  Gondokoro,  the  last  boats  of  the  fleet  not 
arriving  till  May  20th,  having  been  delayed  by  foul  winds  and 
calms.  A  station  was  formed  here,  which  Sir  Samuel  Baker  named 
*<  Ismailia,"  in  honour  of  His  Highness  Ismail  Pacha,  the  Khedive 
of  Egypt.  Lat.4°  54'  30"  n.  ;  long.  31°  46'  e.  ;  van  9°  8'  w. ;  eleva- 
tion, 1626  feet. 

Ismailia  is  situate  upon  a  cliff  about  25  feet  above  the  river ;  it 
is  on  the  east  bank,  and  is  the  only  spot  suitable  for  a  camp.  It 
has  its  disadvantages,  however,  being  bordered  on  two  sides  by 
marshes,  and  on  the  third  by  the  river.  The  effluvium  from  these 
marshes,  after  the  river  has  risen  and  fallen  again,  is  horrible,  and 
gives  rise  to  a  good  deal  of  fever ;  but,  during  the  season  of  the  low 
Nile,  it  is  healthy  but  hot.  During  the  rainy  season,  the  Nile  does 
not  rise  gradually,  as  might  be  supposed.  It  is  subject  to  a  series  of 
sudden  flushes,  which,  rising  in  about  ten  or  twelve  hours  to  a 
height  of  4  feet,  fall  again,  in  about  the  same  time,  to  the  original 
level.  The  maximum  height  of  floods  at  Ismailia  is  not  more  than 
4  feet  6  inches  above  the  lowest  level.  This  rise  always  takes 
place  after  heavy  rains  have  been  observed  to  the  southward,  and  is 
caused  by  the  immense  volume  of  water  which  the  Ashua,  Unyama, 
and  other  streams  bring  down  from  the  upper  country,  to  say 
nothing  of  the  vast  quantity  which  pours  into  the  Nile  itself  from 
the  high  mountains,  which  line  its  western  bank. 

At  Ismailia  itself  the  rainfall  is  very  uncertain,  and  the  crops  of 
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the  natives  in  the  immediate  yioinity  are  often  destroyed  by  drought. 
I  attribute  this  to  the  attraction  of  the  rain-K^londs  by  the  mountains 
which  lie  at  a  considerable  distance,  as  Belignan  to  the  south-east, 
Lardo  to  the  north,  and  Kerek  and  Eunifee  to  the  south-west.  Bain 
is  constantly  seen  falling  at  these  mountains,  where  the  cultivation 
is  naturally  productive  ;  but  at  Ismailia  it  frequently  happens  that 
the  natives  have  to  buy  com  from  their  more  fortunate  neighbours. 

The  soil  throughout  the  Ban  countiy  is  poor  and  sandy ;  the 
natives  are  therefore  obliged  to  manure  the  ground  heavily  to  make 
it  produce  their  crops.  They  till  the  ground  with  a  sort  of  hoe, 
shaped  exactly  like  the  ace  of  spades,  which  is  fixed  to  a  handle 
about  9  feet  long.  This  is  pushed  before  them  as  they  walk,  cutting 
the  roots  of  the  grass,  and  just  scuffling  the  surface  of  the  ground. 
The  com  is  then  sown,  and  the  weeds  left  on  the  ground  until  the 
com  has  sprouted,  when  they  are  gathered  into  heaps  and  burnt. 
The  natives  are  a  fine  active  race  of  men ;  well  armed  with  bows 
and  arrows  and  lances.    Few  of  them  carry  shields. 

The  women  are  decently  dressed  in  a  sort  of  Jdlt  made  of  dressed 
leather,  but  the  men  are  naked.  They  are  of  a  very  intractable  and 
treacherous  disposition,  and  cannot  be  prevailed  upon  to  serve  as 
porters. 

When  the  time  came  for  us  to  depart  from  Ismailia  for  the 
interior,  we  found  that  we  could  not  procure  porters  to  carry  our 
50-foot  steamer  of  10-horse-power  up  to  Ibrahimeya,  at  the  point  of 
junction  of  the  Unyama  with  the  Nile,  so,  forming  a  small  station  at 
the  highest  navigable  point  'of  the  Nile,  in  lat.  4°  38'  n.,  we  pushed 
on  to  Lobor^,  a  place  that  Sir  Samuel  Baker  fortunately  knew  of, 
from  his  former  experience  in  the  country.  Here  we  obtained  por- 
ters, but  not  in  sufiicient  numbers  for  the  transport  of  the  steamer. 
However,  we  got  enough  to  bring  on  a  considerable  quantity  of 
merchandise  for  traffic  with  the  natives.  These  porters  went  back 
to  our  station  on  the  river  in  lat.  4°  30'  under  the  escort  of  forty 
soldiers,  and  in  a  few  days  returned,  bringing  the  baggage. 

Prom  Ismailia  to  Lobor6  the  soil  is  very  poor  and  sandy,  but 
beyond  Lobor^  it  is  exceedingly  rich,  and  produces  large  crops 
of  dourra  {Sorghum  vulgare),  Lobor^  is  in  latitude  4?  1'  30"  n. 
I  could  not  fix  the  longitude  by  astronomical  observations,  but  I 
believe  it  to  be  accurately  laid  down  in  my  map  by  bearings. 

From  Lobor^  to  the  Ashua  Biver,  at  the  junction  with  the 
Attabbi,  a  distance  of  27  miles,  the  soil  is  rich,  but  the  country  very 
thinly  inhabited,  owing  to  the  depredations  of  the  slave-hunters. 
The  natives  speak  the  Madi  language,  as  also  do  the  Lobor6  people, 
but  with  dialectic  differences. 
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At  the  confluence  of  the  Ashua  and  Attabbi,  the  river  Ashna  is 
about  130  yards  wide,  with  a  sandy  bottom,  and  when  we  crossed 
it  on  March  1st,  1872,  and  also  on  March  24th,  1873,  it  was  abont 
knee-deep.  Both  above  and  below  this  point  it  is  full  of  rocks,  and 
is  everywhere  a  most  dangerous  and  formidable  river  in  the  wet 
season.  The  natives  manage  to  cross  it  near  Fatiko,  with  a  rope 
fastened  to  the  trees  on  each  side,  which  must  be  laid  across  in  the 
dry  season. 

From  the  Ashua  to  Afuddo,  at  the  junction  of  the  Unyama  with 
the  Nile,  the  route  lies  over  hills  of  about  1000  feet  above  the  sur- 
rounding country,  and  is  stony,  and  covered  with  low  open  forest  of 
scrubby  trees.  Upon  descending  the  hill  on  the  south  side,  there 
is  a  beautiful  position  for  a  station,  on  the  stony  dry  ground  just  to 
the  north  of  the  Unyama,  and  east  of  the  Nile.  Close  to  water,  but 
perfectly  dry,  with  every  facility  for  cultivation  in  the  wonderfully 
rich  soil  on  the  banks  of  the  Unyama  within  a  short  distance,  and 
with  an  unlimited  amount  of  wood  for  fuel  in  the  adjacent  forests, 
this  place  offers  advantages  for  a  station  that  very  seldom  occur. 
The  latitude  is  3''  34'  n.  I  was  unable  to  fix  the  longitude  astrono- 
mically, but  by  bearings  I  am  confident  of  its  being  rightly  placed 
in  the  map.  From  this  point  the  Nile  is  navigable  into  the  Albert 
N'yanza,  therefore  Afuddo,  or  Ibrahimeya,  as  Sir  Samuel  Baker  has 
named  it,  will  be  the  great  depot  for  all  the  ivory  that  comes  down 
from  the  shores  of  Lake  Albert  N*yanza.  Here  Samuda  s  steamers 
will  have  to  be  constructed  after  they  have  been  carried  up  in  sec- 
tions from  Ismailia,  and  from  hei:e  they  will  take  their  departure  to 
navigate  the  lake.  Ibrahimeya  will  become  the  capital  of  the 
country.  The  road  from  Ismailia  to  Ibrahimeya,  120  miles,  is  for 
the  greater  part  of  the  way  suitable  for  carts,  the  soil  being  very 
hard  and  sandy.  Between  Moogi  and  Lobor^  (14  miles),  there  is 
forest,  through  which  a  road  will  have  to  be  cleared,  but  a  few 
hundred  men  would  very  soon  accomplish  this. 

Continuing  the  journey  over  an  undulating  country,  for  the  most 
part  covered  with  forest,  we  arrived  at  Fatiko  on  March  6th,  1872. 
Fixed  the  position,  lat.  3"^  2'  n.  ;  long.  32°  37'  k.  ;  var.  8°  30'  w.;  eleva- 
tion above  sea-level  3542  feet.  The  natives  of  Fatiko  speak  the  Shooli 
language,  in  common  witli  the  people  of  Lira  and  Umiro.  The  men 
usually  wear  a  skin  slung  over  their  shoulders  in  such  a  manner  as  to 
form  an  apron,  and  the  married  women  wear  a  long  tassel  behind, 
and  a  triangular  piece  of  leather  in  front,  but  the  unmarried  girls 
are  perfectly  naked.  Both  men  and  women  work  in  the  fields.  The 
hoe  is  similar  to  that  used  in  the  Bari  country ;  but  instead  of 
being  mounted  in  the  same  way,  it  is  fixed  to  a  short  handle  in  such 
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a  manner  that  the  hoe  is  nearly  at  right  angles  with  the  handle. 
This  makes  a  very  powerful  instrument,  and  with  it  they  dig  into 
the  soil  a  considerable  depth.    They  never  manure  their  land,  but 
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SOW  the  same  ground  one  year  after  another,  getting  good  crops 
every  time ;  such  is  the  wonderful  richness  of  the  soil. 

The  dry  season  lasts  for  two  months,  January  and  February ;  and 
during  the  rest  of  the  year  the  weather  is  very  much  like  the  sum- 
mer in  England,  but  hotter.  It  may  rain  for  two  or  three  days 
successively,  but  rarely  all  day.  It  generally  comes  on  to  rain  in 
a  heavy  shower,  lasting  from  half  an  hour  to  three  or  four  hours,, 
and  then  clearing  up.  There  are  frequently  five  or  six  days  together 
without  a  drop  of  rain,  even  in  the  middle  of  the  rainy  season.  The 
whole  country  is  beautifully  watered  by  streams  which  run  into  the 
Ashua  and  Unyama. 

From  Fatiko  to  Atada,  on  the  Victoria  Nile,  the  route  leads^ 
through  high  grass  and  forest,  and  the  country  is  iminhabited. 

At  Atada,  about  four  miles  above  the  Earuma  Falls,  the  Victoria 
Nile  is  600  yards  wide,  but  with  a  very  slow  stream.  The  banks 
are  from  60  to  80  feet  high,  covered  with  most  luxuriant  vegeta- 
tion. 

From  Atada  to  Masindi,  the  country  is  the  same  as  between 
Fatiko  and  Atada,  the  richest  soil,  covered  with  high  grass  and 
forest ;  and  swampy  bottoms  in  every  undulation  of  the  ground. 

Both  men  and  women  dress  decently  in  Minyoro  ;  a  robe  of  bark- 
cloth  round  the  waist,  reaching  to  the  ankles,  and  another  cloth 
under  the  left  arm,  and  tied  over  the  right  shoulder,  and  reaching 
to  the  knees,  are  universally  worn  by  both  sexes.  The  women  do 
all  the  work  in  the  fields,  and  use  a  very  light  hoe,  similar  in  shape 
to  that  of  Fatiko,  but  small  enough  to  be  used  with  one  hand. 

The  soil  is  a  beautiful  black  loam,  is  very  easily  turned  up,  and 
is  free  from  stones  or  clods.  It  is  exceedingly  rich.  The  sweet- 
potato  and  banana  are  extensively  cultivated,  and  form  the  staple  of 
food  in  this  country ;  but  dourra  (Sorghum  vtdgare)  and  tullaboon 
(korrakan  of  Ceylon)  are  also  grown.  There  is  also  a  small  kind  of 
Indian  com,  but  in  no  great  quantity.  Tobacco  is  indigenous 
throughout  the  whole  of  the  countries  traversed  by  the  Expedition, 
and  is  prepared  in  difierent  ways  by  the  natives,  each  tribe  having 
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its  peculiar  method.  It  being  considered  tn/ra  dig,  for  a  man  to 
work  in  the  fields,  the  men  amuso  themselves  by  dancing,  singing, 
drinking,  and  beating  drums  all  night,  and  go  to  sleep  for  the 
greater  part  of  the  day,  while  the  women  do  all  the  work. 

From  our  camp  at  Masindi  we  could  see  the  mist  rising  from  the 
Albert  N'ya^za  in  the  mornings,  and  with  a  powerfdl  telescope 
could  distinguish  trees  on  the  mountains  on  the  opposite  qj^e  of 
the  lake.  We  could  also  see  a  waterfall  on  the  opposite  side  with 
the  telescope. 

Whilst  at  Masindi,  a  native  of  Earagwe  told  us  that  it  was  quite 
possible  to  go  from  Chibero,  on  the  Albert  N*yanza,  past  Uvira  to 
tijiji  by  boat.  He  said  that  at  Uvira  the  lake  was  very  narrow,  and 
that  it  could  not  be  passed  without  a  pilot  who  knew  the  way.  He 
described  the  lake  as  varying  very  much  in  width,  being  immensely 
wide  beyond  Vacovia,  and  again  contracting  at  Uvira.  This  report 
was  confirmed  by  a  Kisuahili  man,  who  had  been  living  with  Mtesa 
for  many  years,  and  who  was  sent  by  him  to  see  Sir  Samuel  Baker 
at  Fatiko.     He  knew  both  Uvira  and  Ujiji,  which  he  called  Uyiyi. 

Mt^sa  sent  messengers  to  Ujiji,  at  Sir  Samuel  Baker's  request,  to 
obtain  news  of  Livingstone,  and  on  their  return  they  said  that  a 
white  traveller  had  crossed  the  Tanganyika  (which  they  called 
Mwootanzig6,  the  native  name  of  the  Albert  N'yanza)  from  Ujiji, 
and  had  not  since  been  heard  of,  but  that  if  he  returned  we  should 
be  informed  of  it.  Sir  Samuel  Baker  wrote  to  Mt6sa,  and  gave  him 
letters  to  deliver  to  Livingstone,  should  he  find  him.  Mt6sa  has 
turned  Moslem,  and  given  up  all  his  savage  customs,  mentioned  by 
Speke,  of  slaughtering  his  women,  &c.,  and  he  now  keeps  scribes, 
and  is  learning  to  read  and  write  Arabic.  He  wrote  a  most  polite 
answer  to  Sir  Samuel  Baker's  letter,  declaring  that  he  would  take 
the  greatest  care  of  Livingstone  if  he  should  find  him. 

In  Uganda,  coffee  and  the  sugar-cane  are  cultivated  by  the  natives, 
who  dress  in  the  same  manner  as  the  people  of  Minyoro,  but  speak 
a  different  language. 

On  our  return  to  Fatiko,  we  fortified  the  camp  with  a  ditch  and 
breastwork.  This  took  us  several  months  to  complete,  as  the  sub- 
soil was  the  hardest  gravel,  and  we  had  only  the  natives'  worn-out 
hoes  to  work  with.  No  trace  of  any  metal,  except  iron,  could  be 
found  throughout  the  country,  though  Sir  Ssonuel  Baker  was  always 
examining  the  rocks,  which  are  all  igneous. 

Having  established  the  greatest  confidence  in  the  country  round 
about  Fatiko,  we  left  for  Ismailia,  where  we  arrived  on  the  1st 
April,  1873,  and  found  that  the  English  mechanics  had  constructed 
one  of  Messrs.  Samuda's  steel  steamers. 
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We  started  for  Kliartoum  on  the  26tli  May,  and  found  the  Bahr 
Zaraffe  yerymncli  improved  since  the  time  when  we  had  last  passed 
it,  so  that  we  got  through  without  much  difficulty.  Below  the 
"  dubhah,"  however,  the  river  was  very  much  narrower  than  before, 
the  grass  having  grown  in  from  the  bimks  towards  the  middle,  and 
I  believe  that  in  a  few  years  the  "  sud  "  will  extend  about  80  miles 
north  of  the  "  dubbah,"  where  it  is  now  olear. 

In  the  present  state  of  the  Bahr  Zaraffe,  it  is  quite  impossible 
to  say  how  long  vessels  may  be  on  the  voyage  from  Khartoum  to 
IsmaiHa.  The  troops  that  were  sent  up  as  a  reinforcement  from 
Khartoum  were  14  months  on  the  road,  as  they  were  obliged  to  pass 
the  season  of  the  low  Nile  at  a  station  about  120  miles  north  of 
the  '*  dubbah."  Communication  being  thus  next  to  impossible,  the 
Bahr  Zaraffe  cannot  be  oonsidered  a  navigable  river,  and  unless  the 
old  stoppage  on  the  Nile  itself  is  cleared,  the  beautiful  countries 
to  the  south  of  Ismailia  will  never  be  opened  to  civilisation. 

Ismail  Pacha,  the  Governor  of  Khartoum,  went  up  in  1872,  at  the 
proper  season,  with  a  large  force,  and  cleared  away  a  great  part  of 
the  original  Nile  stoppage,  and  he  intended  to  go  up  again  in 
October,  1873,  to  try  and  finish  it.  Should  he  succeed,  and  open 
the  river  to  navigation  between  Khartoum  and  Ismailia,  one  of  the 
greatest  difficulties  that  we  had  to  contend  with,  namely,  want  of 
communication  with  Egypt,  vnll  have  disappeared.  It  will  then  be 
easy  for  steamers  to  run  every  month  or  so  with  the  mails,  or  what- 
ever is  required  at  Ismailia,  returning  each  time  laden  vnth  ivory, 
and  there  may  be  a  great  future  for  the  country. 

In  conclusion,  I  beg  leave  to  express  my  high  opinion  of  the 
merits  of  Captain  George's  Artificial  Horizon,  one  of  which  I  used 
throughout  the  expedition,  and  which  I  consider  to  be  a  most  per- 
fect instrument.  During  the  whole  of  the  expedition  I  never  had 
occasion  to  replenish  the  mercury,  whereas  with  the  common  form 
of  horizon,  the  mercury  is  constantly  being  wasted.  The  floating 
gla^  answers  the  purpose  admirably  of  preventing  any  tremor, 
and  the  advantage  of  being  able  to  fill  or  empty  the  receiver  without 
any  risk  of  losing  mercury  is  very  great. 

The  President,  in  asking  the  meeting  to  express  their  thanks  to  Lieut. 
Baker  for  his  paper,  stated  that  the  astronomical  observations  he  had  made 
during  the  whole  expedition  had  been  sent  to  Mr.  Ellis  of  the  Royal 
Observatory  at  Grwnwich,  to  be  worked  out,  and  that  the  Council  had  that 
day  received  a  most  satisfactory  preliminary  report  from  the  computer, 
upon  the  value  of  the  observations.*    According  to  our  Naval  Regulations, 

*  The  following  letter  has  been  received  on  this  subject  :— 
**  The  Astronomical  ObeervatioDs  by  Lieutenant  fiaker  which  have  been  placed  in 
my  hands  for  reduction,  consist  of  oDserrations  of  meridian  altitudes  for  latitude, 
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Lieut.  Baker  has  sacrificed  his  professional  advantages  by'  his  long  sojoom 
in  Africa,  but  he  (the  President)  hoped  that  no  rigid  interpretation  of  rule» 
wonld  be  allowed  to  exclude  from  the  service  so  able  an  officer. 

Sii*  S.  Bakeb  said  he  had  often  heard  it  suggested  that  there  was  something 
in  the  climate  of  Africa  which  rather  destroyed  the  Tnorcd  of  travellerB,  and 
created  jealous  feelings  among  them ;  but,  for  his  part,  he  wished  to  give  all 
possible  credit  to  those  who  were  his  precursors  in  the  route  from  Zanzibar  to 
Gondokoro,  namely,  Captain  Speke  and  Colonel  Grant.  Every  African 
traveller  was  aware  of  the  ease  with  which  geographers  in  England  could  lay 
down  theories,  but  the  duty  of  a  traveller  was  not  to  form  theories ;  he  should 
examine  the  country  carefully,  cross-examine  the  natives,  and,  on  his  return 
home,  simply  and  straightforwardly  tell  exactly  what  he  had  seen  a^d  heard. 
With  regard  to  the  sources  of  the  Nile,  it  would  be  quite  an  impossibility  for 
him  (Sir  S.  Baker)  to  say  for  certain  whether  or  not  the  Tanganyika  Lake  was 
connected  with  the  Albert  N'yaoza,  but  during  his  recent  expedition  he  had 
heard  accounts  from  native  merchants  which  had  shaken  his  faith  in  the 
opinion  he  had  formerly  expressed  that  there  was  no  connexion  between  the 
two  lakes.  Two  merdiants  h|ui  told  him  that  they  had  formerly  travdied 
from  one  lake  to  the  other  by  boats,  but  had  ceased  to  perform  the  journey 
in  that  way  because  the  canoes  were  too  small  to  carry  the  ivory.  These 
men  had  no  object  in  telling  a  lie,  no  interest  in  deceiving  him.  Some  montha 
after  this,  the  envoys  whom  the  Sultan  of  Uganda  sent  to  Fatiko,  gave  him 
a  detailed  explanation  of  the  geographical  features  of  the  country.  They 
said  thAt  the  lake  Victoria  N'jranza,  discovered  by  Speke  and  Grant,  bore  the 
name  of  Sessi.  The  natives  had  formerly  stated  to  Speke  and  Grant  that 
Sessi  was  the  name  of  an  island  in  the  lake ;  but  these  envoys  said,  not  that 
there  was  an  island  in  the  lake,  but  that  if  a  person  wanted  to  inquire  for  the 
Victoria  N'yanza  he  must  ask  for  Sessi.  The  lake,  they  added,  was  divided 
into  two  paxts,  with  a  connexion  between  them,  which  a  canoe  required  a  day 
to  pass  through.  Both  of  the  lakes  bore  the  name  Sessi,  but  they  drew  a 
distinction  between  the  Victoria  N'yanza  and  the  Albert  N'yaDza.  This  latter 
lake,  they  said,  was  a  continuation  of  the  Tanganyika,  the  whole  bearing  the 
name  of  Mwootanzig^  which  was  applied  to  the  Albert  N'yanza  in  Unyoro. 
They  eave  the  names  of  every  country  consecutively,  from  Vacovia,  along  tJie 
edge  of  the  lake,  down  to  Ujiji,  but  declared  that  no  oae  knew  anything  of 
the  southern  extremity  of  the  Mwootanzig^.  He  did  not  state  this  as  his  own 
theory,  but  as  what  he  had  himself  heard.  On  the  other  hand,  Colonel  Grant 
contended  that  Speke  and  Burton  discovered,  in  the  Tanganyika,  shells  which 
had  not  been  found  in  the  Albert  N'yanza,  but  those  shells  might  exist  although 
they  had  not  yet  been  met  with.  Then  Captain  Burton  had  stated  tJiat  the  pahn 
which  produced  the  palm-oil  grew  on  the  shores  of  Tanganyika,  while  it  was 
never  found  on  the  borders  of  the  Albert  N'yanza ;  but  it  was  quite  possible 
that  this  might  be  accounted  for  by  differences  of  soil.  The  channel  near  Uvira 
was  described  by  the  natives  as  excessively  narrow  and  winding,  so  that  no 
stranger  could  possibly  find  his  way  through.  Considering  the  large  masses 
of  floating  islanas  in  the  Albert  N'yanza,  which  broke  adrift  from  the  shores 

and  observations  of  lunar  distances,  some  eclipses  of  Jupiter's  satellites,  and  deter- 
minations by  chronometerB,  for  longitude.  The  calculation  of  the  latitudes  is 
nearly  complete,  as  well  as  the  loced  times  for  reduction  of  the  luoars,  but  the 
lunars  are  not  ^et  calculated.  So  far,  however,  as  the  observations  m«  reduced, 
the  results  obtained  are  satisfactory.  The  positions  of  some  points  in  Sir  S.  W. 
Baker's  mi^  of  1864  will  be  changed.  Fatiko,  at  which  place  numerous  obs^ra- 
tions  were  made,  will  be  shifted  10'  or  12'  more  to  the  north.  As  reii>eot8  the 
longitude,  however,  nothing  can  be  yet  said. 
"  January  26,  ISTi.**  ^  Willux  Blub. 
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during  a  high  wind,  it  was  very  possible  that  if  at  any  part  the  lake  was 
exceedingly  narrow  it  might  become  choked,  precisely  in  the  same  manner  as 
the  Nile  became  choked.  In  such  a  case  the  force  of  the  water  would  always 
oeate  little  labjrrinth-like  currents,  which  of  course  would  render  it  almost 
impoasible  for  a  stranger  to  get  through.  On  his  first  voyage  to  the  Albert 
ITyanza,  after  he  descended  the  mountains  to  Yaoovia,  ihe  country  was  flat 
for  about  a  mile  to  the  actual  shores  of  the  lake,  and  bore  evidences  of  having 
been  submerged.  The  conclusion  to  which  he  came  was  that  in  remote  i^es 
the  lake  extended  to  the  very  base  of  the  mountains.  The  trees  also  bore 
unmistakable  marks  of  the  level  of  the  lake  having  at  one  time  been  consider- 
ably higher  than  at  present.  He  was  convinced  that  the  water  had  lowered 
at  least  10  or  15  feet,  and  the  quantity  of  vegetation  thus  set  adrift  would, 
with  a  high  wind,  block  up  the  natrow  parts,  there  decompose  and  sink  to  the 
bottom  and  form  shallows,  upon  whicn  other  vegetation  would  grow  until 
a  general  block  would  be  caused.  Now,  when  it  was  remembered  that  the 
T^mganyika  received  its  rainfall  at  the  season  of  the  rainfall  south  of  the 
equator,  while  the  Albert  N'yanza  received  its  rainfall  at  the  season  of 
the  rains  north  of  the  equator,  it  was  easy  to  imagine  that  to  keep  up  the 
equilibrium  between  the  two  lakes,  there  must  be  a  constant  flux  and  reflux. 
On  the  30th  May,  1869,  Livingstone  addressed  a  letter  to  Sir  Roderick 
Murchison,  in  which  he  said,  *'  fiber's  li^e  and  this  (Tanganyika)  are  all  one 
water."  That  was  what  Livingstone  heard  at  Ujiji,  and  he  (Sir  S.  Baker)  had 
heard  exactly  the  same  account  at  the  north  end  of  Albert  rTvanza.  Again, 
livingstone  took  observations  on  the  Tanganyika,  with  a  CaspUa  s  thermometer, 
and  the  results  obtained  were  within  72  feet  of  those  which  had  been  taken 
by  him  (Sir  Samuel)  with  a  Casella*8  thermometer  at  Yacovia,  a  distance  of 
360  geographical  miles  from  Ujiji,  in  a  direct  line.  It  was  difficult  to  suppose 
that  there  should  be  such  a  freak  of  nature  as  two  enormous  lakes,  one  south 
of  the  equator  and  one  north,  very  near  each  other,  and  both  on  the  same 
leveL  Ko  matter  what  energy  a  commander  of  an  expedition  might  show, 
he  was  always  to  a  great  extent  dependent  upon  his  officers  who  had  to 
carry  out  the  details,  and  he  (Sir  S.  Baker)  bore  unhesitating  testimony  to 
the  assistance  he  had .  received  both  from  his  nephew  and  from  the  late 
Mr.  Higginbothani,  the  professional  engineer  to  the  Expedition. 

Dr.  EiBK,  referring  to  the  newspaper  account  of  the  death  of  Dr.  Living- 
stone, said,  just  before  he  left  Zanzibar,  on  the  18th  December,  a  report 
WB8  current  in  the  bazaar,  to  the  same  effect  as  that  which  had  just 
reached  England.  He  had  taken  every  opportunity  of  enquiring  into 
its  truth,  and  the  conclusion  he  came  to  was  that  there  was  no  foundation 
for  the  report.  Since  then  a  steamer  had  left  Zanzibar  for  Aden,  and  no 
doubt  the  rumour  was  brought  by  that  vessel.  The  facts  were  simply 
these: — ^An  Arab  intimately  connected  with  the  trade  of  Unyanyembe 
had  received  a  message  from  one  of  his  slaves,  who  had  brought  down  ivory, 
that  Livingstone  had  been  carried  into  Unyanyembe,  but  the  Arab  himself 
declared  his  disbelief  of  the  report.  The  people  of  England  ought,  therefore, 
to  suspend  their  judgment  until  the  arrival  of  the  next  mail,  when  they  would 
learn  if  any  more  definite  information  had  been  received  at  Zanzibar  since  the 
18th  December.  It  should  also  be  remembered  that  by  the  last  accounts 
Lieut.  Cameron  was  at  Unyanyembe,  and  if  what  was  stated  in  the  newspapers 
were  true,  he  would  certainly  at  once  have  hurried  down  to  the  coast  with  the 
intelligence.  Turning  next  to  the  question  of  the  supposed  connection  between 
the  Tanganyika  and  the  Albert  N^anza,  he  said  the  common  opinion  of  the 
natives  certainly  was  that  the  two  lakes  were  reallv  only  one.  Some  Arabs 
stationed  at  Ujiji  had  even  told  him  that  they  had  passed  in  boats  through 
Urundi  and  into  the  northern  portion  of  iJie  lake ;  but  on  enquiry  he  did  not 
think  their  account  sufficiently  accurate  to  warrant  the  connection  being  shown 
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on  the  map.  Against  this  common  report  of  the  natives  mnst  be  placed  the 
positive  observations  of  Dr.  Livingstone  and  Mr.  Stanley  that  Tanganyika  waa 
closed  in.  If,  however,  the  theory  was  adopted  that  seasonal  differences  of 
level  might  occur,  owing  to  the  rains,  the  Albert  N'yanza  being  north  of  the 
equator  and  the  Tan^yika  south,  and  if  the  connection  was  very  narrow,, 
then  the  difficulty  might  be  solved ;  but  the  question  could  only  be  properly 
settled  by  actual  observations. 

Colonel  Gbant  said  that  Captain  Speke  and  himself  passed  through  the  swampy 
country  about  the  Bahr-el-Ghazal  and  the  Bahr-el-Giraf  (Bahr  Zaraflfe),  during 
the  month  of  February.  It  was  then  covered  with  water,  with  not  a  foot  of  dry 
ground  to  be  seen.  The  Bahr-el-Giraf  was  Hien  a  rapid  stream,  nmning  about 
four  miles  an  hour.  They  had  crossed  the  Asswah  River,  which  they  wer© 
able  to  wade  through,  for  it  was  not  above  knee-deep.  South  of  this  river  the 
character  of  the  country  was  altojcether  chaneed  from  what  it  was  on  the  north. 
The  hills  were  like  those  of  Scotland  or  Wales,  while  the  Nile  banks  were 
rugged  and  rocky.  Towards  Unyoro,  however,  the  mountains  disappeared, 
and  the  soil  was  exceedingly  fertile.  In  1867-8  Burton  and  Speke  discovered 
Tanganyika  Lake.  They  then  went  on  to  Uvira,  from  whence  they  saw 
mountains  all  around  the  head  of  the  lake,  and  Speke  put  down  on  his  map 
several  streams  running  from  the  north.  The  two  travellers  were  there  four 
months,  and  two  such  geographers  could  never  have  been  there  so  long 
without  ascertaining  the  real  character  of  the  district,  but  they  never  heard 
of  a  connection  with  the  Albert  N'yanza.  Stanley,  too,  distinctly  stated  that 
the  waters  of  the  Rusizi  flowed  into  Tanganyika:  he  writes  of  Uie  "deltas'* 
formed  by  the  Rusizi  and  other  streams.  When  he  himself  travelled  with 
Speke  towards  Earagwe,  they  constantly  asked  the  names  of  the  countries  to 
the  west,  and  yet  they  never  heard  of  the  junction  of  the  lakes.  At  Rumanika's 
they  met  traders  from  all  parts,  and  they  also  made  enquiries  of  the  king,  but 
never  heard  of  water  to  the  west  When,  however,  they  got  considerably 
further  north  they  were  told  that  tiiere  was  a  lake  to  the  north-west.  They 
were  not  permitted  by  the  King  of  Unyoro  to  inspect  this  lake,  but  Speke» 
from  native  information,  laid  down  its  position  with  such  remarkable  accuracy 
that,  when  Sir  Samuel  Baker  was  directed  to  it  bv  t&eir  maps,  and  had 
visited  its  northern  and  north-eastern  shores,  he  bad  not  to  make  any 
material  change  in  this  position  of  the  lake  as  laid  down  by  Speke; 
but  he  now  represents  the  lake  as  extending  180  miles  farther  to  the  south 
than  they  had  any  information  of.  Sir  Samuel  Baker  had  stated  that 
the  natives  near  llbsindi  had  told  him  that  the  proper  name  of  the  Victoria 
K'yanza  was  Sessi ;  but  he  himself  had  almost  stood  upon  the  island  of  Sessi^ 
which  was  freauently  mentioned  in  Speke's  work  as  being  at  the  north-western 
comer  of  the  lake.  The  natives  whom  Sir  Samuel  Baker  saw  probably  lived 
near  Sessi,  and  would  call  the  lake  by  the  name  of  the  place.  He  had  carefully 
considered  the  question  of  the  shells  of  Uie  lakes,  and  it  was  an  extraordinary 
thing  that  of  the  four  species  brought  by  Speke  from  Tanganyika,  not  one  was 
found  in  the  other  lakes,  but  were  all,  if  he  mistakes  not,  entirely  new  species, 
named  by  Woodward,  while  the  shells  of  the  Albert  N'yaMa  and  the  Victoria 
K*yanza  were  nearly  in  every  case  well-known  Nile  shells,  thus  indicating 
separate  and  distinct  basina 

Mr.  FiKDLAT  said  Mr.  Stanley,  in  his  account  of  his  visit  to  the  north 
end  of  Lake  Tanganyika,  described  the  coast  line  as  a  low,  marshy  swamp,, 
bordered  by  the  usual  gigantic  aquatic  vegetation,  and  that  it  was  with  great 
difficulty  they  were  able  to  find  the  entrance  to  the  Rusizi  River  at  the  north- 
eastern angle.  They  were  guided  into  it  by  some  canoes,  or  they  would  not 
have  found  it.  The  delta,  he  said,  consisted  of  three  arms ;  the  first  being 
6  yards  wide  and  10  feet  deep,  the  second  8  yards  wide,  and  the  principal  arm 
10  yards  wide  and  2  feet  deep,  while  the  current  was  from  6  to  8  miles  aa 
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bonr.  That,  however,  was  impossible,  because  it  would  be  a  boiling  mass  of 
foam  with  such  a  current,  and  no  African  canoe  could  make  headway  against 
it  This  was  in  the  month  of  December,  when  the  northerly  winds  were 
blowing.  If  when  the  southerly  winds  prevailed  the  elevation  of  the  lake  was 
raised  only  6  inches,  that  stream  only  2  feet  deep  would  flow  in  the  opposite 
direction,  and  so  the  Husizi  might  both  flow  into  and  out  of  Tanganyika. 
Another  difficulty  arose  from  3ie  statement  of  Speke,  that  bevond  Uvira 
nothing  but  water  could  be  seen  as  far  as  the  eye  could  reach,  while  Stanley 
made  it  dry  land  only  5  miles  from  the  same  place.  How  could  these  state- 
ments be  made  to  agree?  The  only  solutions  must  be,  either  that  when 
Burton  and  Speke  were  there  the  souUierly  winds  had  entirely  covered 
the  low-lying  swamp  with  water,  or  else  that  it  was  drifted  vegetation,  such 
as  described  and  suggested  by  Sir  Samuel  Baker.  Ldvingstone  himself, 
writing  from  Ujiji  to  8ir  Thomas  Maclear,  November  17th,  1871,  stated  that 
he  had  for  three  months  watched  the  majestic  flow  of  the  Tanganyika  to  the 
north.  Tanganyika  must  have  an  outlet ;  but  Livingstone  had  travelled  up 
as  far  as  Bambaire,  and  his  friend  Mohammed  Bogharib  had  reached  the* 
Bd^ga  Mountains  without  meeting  with  any  stream  flowing  westward  whictk 
couldbe  referred  to  the  Tanganyika. 

Mr.  Majob  said,  from  1578  to  1587  a  Portuguese,  named  Duarte  Lopez,, 
resided  in  Congo,  and  in  1587  the  king  of  that  district  requested  him  to  go  to 
Bome  to  procure  missionaries  to  strengthen  the  Christian  mission  there.  He 
accordingly  went  to  Rome,  where  he  dictated  to  Pigafetta  all  the  information, 
he  had  gathered  respecting  Africa  during  his  nine  years*  residence  in  Congo* 
The  account  was  printed  in  1591,  and  accompanied  with  a  map  drawn  up 
from  Duarte  Lopez's  description.  Curiouslv  enough,  in  that  map  the  two- 
lakes,  the  Albert  N'y&Qza  and  the  Victoria  Nyanza  were  marked,  while  to  the 
south  of  the  Albert  N'yanza  was  another  large  lake,  corresponding  to  the 
Tanganyika  (though  of  course  the  outline  was  different),  and  along  the  stream, 
joining  the  two  lakes  together,  was  the  legend  La^oa  do  Nilo.  The  Portu- 
guese word  laji^oa  meant  a  morass,  a  fen,  and  this  corroborated  what  Sir 
Samuel  Baker  had  just  said ;  and  it  was  to  be  recollected  that,  if  this  were  the 
true  state  of  the  case,  and  a  flux  and  reflux  took  place  at  different  times 
between  the  two  lakes,  there  would  obviously  occur  variations  in  their  levels — 
a  very  important  fiact  in  the  consideration  of  this  question. 

Sir  S.  Bakeb  said,  the  maximum  rise  of  the  river  at  Gondokoro,  as  ascer- 
tained by  a  nilometer,  was  4  feet  6  inches.  The  Albert  N*yanza  being  one 
of  the  parents  of  the  White  Nile,  it  was  strange  that  the  rise  should  be  so 
small,  and  should  only  occur  in  periodical  flushes.  These  flushes  could  always 
be  foretold  by  the  lightning  which  appeared  in  the  south,  showing  that  they 
were  caused  by  heavy  rains  in  that  direction.  Though  the  Albert  N'yanza 
and  the  Victoria  K'yanza  were  the  great  parents  of  the  Nile,  they  had  little 
or  notbing  to  do  with  the  flushes  of  that  river,  but  kept  up  a  steady  supply. 
If  the  Tanganyika  were  a  contribution  of  the  Albert  N'yanza,  these  flushes 
could  easily  be  understood,  because  when  the  Tanganyika  at  the  south  of  the 
equator  was  at  its  maximum  height  of  water,  there  would  be  a  reflux  into  the 
Albert  K'yanza,  and  when  the  Tanganyika  was  at  its  minimum,  there  would 
be  a  flow  from  the  Albert  N'yanza  into  the  southern  lake.  This  followed 
from,  the  rainy  season  occurring  in  different  montbs  in  the  two  lakes.  At 
latitude  1®  37'  the  Victoria  Nile  was  a  grand  stream,  1000  yards  wide,  and 
of  inmiense  depth,  and  even  beyond  the  line  the  current  was  about  li  mile 
per  hour.  It  would  therefore  carry  an  immense  volume  of  water  into  the 
Albert  N'yanza,  but  where  did  it  go  ?  Speke  himself  was  astonished  to  find 
the  Nile  at  Gondokoro  so  small,  and  he  could  only  explain  it  by  saying  that 
the  Mwootanzig^  was  a  backwater.  If  there  was  a  reflux  from  the  Albert 
N'yanza  into  the  Tanganyika,  it  would  form  a  backwater.    Witb  r^ard  to 
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Livingstone's  discoveries,  he  (Sir  S.  Baker)  was  perfectly  certain  that  Living- 
stone was  entirely  out  of  the  Nile  Basin,  for  he  was  sufficiently  conversant 
with  the  Nile  drainage  to  assert  that  from  the  equator  to  the  Mediterranean 
not  a  drop  of  water  ran  into  the  Nile  from  the  west,  the  Bahr  Ghazal  being 
^nly  a  chain  of  stagnant  pools  and  marshes. 


Sixth  Meeting,  9th  February,  1874. 

The  Eight  Hon.  Sir  BAETLE  E.  FEERE,  k.c.b.,  k.c.s.i.,  etc., 
President,  in  the  Chair. 

Elections. — Charles  Oeorge  Barclay,  Esq. ;  Joseph  Bray,  Esq,,  c.e.  ; 
S.  Bristow,  Esq,  ;  J.  B,  Brawn,  Esq. ;  Captain  F.  C.  E.  Clarke,  R.A. ; 
Lieutenant-General  Bdbert  Fitzgerald  Copland-Crawford,  R.A. ;  Bev. 
James  Davis ;  A.  Folkard,  Esq. ;  Henry  Charles  Forde,  Esq.,  c.e.  ; 
George  Knowles,  Esq.,  c.e.  ;  Hon.  Bdbert  Henry  Manners-SuUcn ;  C. 
Bous  Marten,  Esq.  ;  William  F.  Scholfield,  Esq. ;  Bdbert  Stewart,  Esq. ; 
Colonel  Frederick  Tighe;  Captain  T.  W.  Goff;  William  Thomas  Hunt, 
Esq. ;  M.  Franz  Keller,  c.e. 

Presentations. — J.  Henry  Stuart  Graham,  Esq.;  Captain  H.  F. 
Blair,  R.E. ;  James  Beynolds,  Esq. ;  Matthew  Wilkes  Bichards,  Esq. ; 
Duncan  Davidson,  Esq.  ;  Edward  Power,  Esq. 

Accessions  to  the  Library  from  Jan.  26th  to  Feb.  9th,  1874, — 
*  La  Province  de  Smyme.'  Par  C.  De  Scherzer,  traduit  par  F.  Silas. 
Vienne,  1873.  Donor  the  author.  *  Catalogus  Bihliothecse  Eegie9 
Monacensis.'  Monachii,  1873.  'Botany  of  the  Speke  and  Grant 
Expedition.*  Part  2.  Donor,  Colonel  Grant.  *  Coast  of  Brazil,  from 
Cape  Orange  to  Eio  Janeiro.'  By  H.  H.  Gorringe,  u.s.n.  Washing- 
ton, 1873.  Donor  the  U.  S.  Secretary  to  the  Navy,  Beedeker's 
•Northern  Italy.*  Leipsic,  1874.  Bcedeker's  'Belgium  and  Hol- 
land.' 1874.  Donor  the  publisher.  'Illustrations  of  China  and 
its  People.'  By  J.  Thomson.  Vol.  HI.  Donor  the  author.  *  Vom 
Amazonas  und  Madeira.'  Von  F,  Keller  Lenzinger.  Stuttgart, 
1874.  Donor  the  author.  *  Khiva  and  Turkestan.'  From  the 
Eussian,  by  Captain  H.  Spalding.  With  Map.  1874.  Donor  the 
author,  *  Voyage  of  the  Venetian  brothers,  Niool5  and  Antonio 
Zeno,  to  the  Northern  Seas,  in  the  14th  Century.'  Translated  and 
edited  by  E.  H.  Major.  1873.  Donors  the  Hakluyt  Society.  *  Un 
nuovo  Porto  a  Napoli  con  un  Dock.'  Pel  D.  Cervati.  Napoli,  1859. 
Donor,  S.  M.  Drach,  Esq.  *De  rilfcmigration  des  Chinois.'  Par 
E.  Madier  de  Montjan.  Paris,  1873.  Donor  the  author.  *  Over- 
land Journey  from  Lake  George  to  Port  PhilliJ)  in  1824.'  By 
Hamilton  Hume.     Second  edition.     1873.     Donor  the  author. 
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Accessions  to  the  Map-Eoom  since  the  last  Meeting  of  January 
26th,  1874. — Map  of  the  Eiver  Thames,  from  its  Source  to  London 
Bridge.  By  E.  G.  Bavenstein.  Presented  by  J.  Eeynolds,  Esq., 
F.R.G.S.  Map  of  the  Biver  Thames,  from  London  Bridge  to  Gravesend, 
with  a  Chart  of  the  Thames  Estuary,  showing  the  Channels  by  gra- 
dation of  colour.  By  J.  Eeynolds,  f.r.q.s.  Presented  by  the  author. 
Pour  Maps  of  the  Ashantee  War.  Presented  by  the  War  Office. 
Sketch  Map  of  the  Scene  of  Operations  on  the  Gold  Coast.  Presented 
by  E.  Stanford,  Esq.  General  Map  of  Switzerland.  By  General 
G.  H.  Dufour.  On  4  Sheets,  Presented  by  General  Dufour.  The 
Lake  Eegions  of  Eastern  AMca,  showing  Livingstone's  Eoufes.  By 
K.  Johnston.     Presented  by  A.  Johnston. 

The  President  prefaced  the  business  of  tbe  evening  by  stating  that  he  had 
hoped  to  have  been  able  to  give  the  meeting  some  more  conclusive  intelligence 
than  had  been  conmmnicated  at  the  If^t  meeting  regarding  the  fate  of 
Dr.  Livingstone,  but  the  maU  from  India  had  not  arrived,  so  that  nothing 
further  was  yet  known.  There  was  still  a  ray  of  hope,  which  would  not  be 
obscured  until  the  exact  particulars  were  known. 

The  following  paper  was  read : — 

1. — Notes  of  a  Journey  outside  the  Chreat  Wall  of  China,  By  S.  W. 
Bushell,  B.SC.,  Mj).,  London  University  Scholar;  Physician  to 
n.B.M.  L^ation,  Peking. 

[ABBroOMENT.] 

On  September  2nd,  1872,  the  Hon.  T,  G.  Grosvenor  and  the  writer  , 
of  these  notes  started  together  from  the  British  Legation,  Peking, 
on  a  trip  through  Liner  Mongolia  to  Dolonnor,  a  large  town  founded 
by  the  Emperor  Kang-hi,  as  a  trading  mart  between  the  Chinese  and 
the  Mongolian  tribes.  About  25  miles  north-west  of  Dolonnor  are 
the  ruins  of  the  city  of  Shang-tu,  the  ancient  northern  capital  of  the 
Tuan  dynasty,  described  in  such  glowing  terms  by  Marco  Polo,  who 
was  there  in  the  reign  of  its  founder,  the  famous  Kublai  Khan  (a.d. 
1280-94).  Having  explored  these  ruins,  identified  by  the  existence 
of  a  marble  tablet  with  an  inscription  of  the  thirteenth  century,  we 
proceeded  eastwards  to  the  Muran  Wei-chang,  the  imperial  hunting- 
grounds  of  the  reigning  dynasty,  thence  to  the  city  of  Jehol,  where 
Earl  Macartney  was  received  by  the  Emperor  Chien-lung  in  1793; 
and  returned  through  the  Ku-pei-kou  Pass  to  Peking. 

We  left  Peking  early  in  the  morning  by  one  of  the  northern  gates, 
and  soon  afterwards  passed  through  a  gap  in  the  earthen  rampart, 
which  is  all  that  remains  of  the  old  walls  of  Cambalu,  which  were 
60  li  (20  English  miles)  in  circuit,  and  extended  northwards  and 
eastwards  5  li  beyond  the  wall  of  the  modem  oity.    Thence  the 
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road  lay  throngli  the  northern  extension  of  the  great  alluvial  plain 
in  which  Peking  is  situated,  which  is  bonnded  on  three  sides  by 
ranges  of  hills. 

The  Nan-kou  Pass  is  40  li  long  (3  li  to  the  mile),  from  its  com- 
mencement to  the  gates  of  the  Inner  Great  Wall,  which  winds  deep 
down  into  the  valleys  and  over  the  tops  of  the  hills  of  the  Pa-ta-ling 
range.  The  floor  of  the  pass  is  thickly  strewn  with  masses  of  rock : 
formerly  traversed  by  a  limestone  causeway,  the  huge  fragments  of 
which,  uplifted  and  scattered  by  the  force  of  the  mountain  torrent 
which  rushes  down  in  the  rainy  season,  only  serve  now  to  increase 
the  difficulties  of  the  ascent.  About  15  li  from  the  entrance  the 
limestone  rocks  are  replaced  by  red  coarsely-crystalline  granite,  and 
the  pass  contracts  to  a  narrow  defile  bounded  on  either  side  by  per- 
pendicular cliffs.  Here  it  is  traversed  by  several  walls  and  defended 
by  fortresses  built  over  the  massive  gateways  through  which  the 
road  passes.  This  is  the  historical  pass  of  Chii-yung-kuan,  so 
called,  according  to  tradition,  from  the  fact  that  Chin  Shih-huang 
(b.c.  246-10)  resided  there  when  superintending  the  completion  of 
the  Oreat  Wall.  One  of  the  gateways  is  spanned  by  a  hexagonal  . 
marble  arch,  ornamented  with  Buddhist  mythological  figures  carved 
in  deep  relief,  with  an  inscription  of  the  date  1345,  a  Buddhist 
invocation  or  dharani,  in  the  characters  of  six  different  nations, 
Devauagari  and  Thibetan  in  horizontal  lines,  and  below  these 
Mongol,  Ouigour,  Niuchih,  and  Chinese  in  vertical  lines.  This 
arch  was  originally  the  basement  story  of  a  pagoda,  which  was 
pulled  down,  it  is  said,  because  the  superstitious  Mongols  refused 
to  pass  underneath. 

From  Cha-tao,  the  small  fortified  town  just  beyond  the  inner 
Great  Wall,  to  Ealgan,  a  distance  of  260  li,  our  road  followed  the 
valley  of  the  Yang  Biver,  passing  through  many  walled  towns  and 
villages  belonging  to  the  prefecture  of  Hsuan-hua-fu.  A  range  of 
hills  bounds  the  valley  on  the  northern  side,  covered  sometimes  to 
the  height  of  several  hundred  feet  by  terraces  of  the  "  loess  "  deposit ; 
the  road  runs  along  the  foot  of  this  range.  At  the  fortress  of  Ghi- 
ming-yi  the  road  strikes  the  bank  of  the  river,  which  here  cut& 
through  the  range  by  a  precipitous  gorge,  winding  round  the  base 
of  the  rocky  peak  of  Chi-ming-shan.  The  peak  is  crowned  by  a 
Buddhist  temple  at  an  elevation  of  about  2500  feet,  approached  by 
a  steep  winding  path.  It  is  composed  mainly  of  coarse  yellow  lime- 
stone, burnt  in  many  places  for  lime ;  on  the  northern  side  several 
seams  of  anthracite  crop  up  to  the  surface,  in  which  the  openings  of 
mines  were  visible  from  below.  The  road  hugs  the  motmtain  side 
above  the  river,  in  some  .places  cut  deeply  in  the  solid  rock,  till  a 
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few  li  beyond  the  hamlet  of  Hsiang-shiu-pti,  where  it  crosses  a  low 
range  of  sand-hills,  and  the  large  and  important  city  of  Hsnan- 
hua-fa  breaks  into  yiew,  in  the  midst  of  a  fertile,  well-watered 
plain,  green  with  groves  of  poplar,  willow,  and  sophora,  inter- 
spersed with  prolific  fruit-orchards.  The  prefecture  is  generally 
celebrated  for  the  abundance  and  excellence  of  its  fruit :  peaches, 
apricots,  plums,  pears,  apples,  cherries,  persimmons  (Diospyroa 
8diit8e)^  Sban-li-hung  (^0raicBgu8pinnaiifidd)j  melons,  &c.  &a,  flourish, 
while  grapes  are  widely  cultivated,  the  vines  trained  over  a  wooden 
trellis-work  in  the  Samarcand  fashion.  The  principal  natural  pro- 
ductions, as  detailed  in  the  Chinese  statistical  works,  are  gold  and 
silver,  rock-crystal,  chalcedony,  and  various  kinds  of  agate,  many 
variegated  and  ornamental  varieties  of  building  stone,  white  and 
coloured  alums,  and  anthracite ;  leopard  and  bear-skins,  wild  goat 
and  antelope ;  bear's  gall,  deer's  horns,  and  musk — all  three  im- 
portant remedies  in  the  native  pharmacopoeia.  Of  the  well-to-do 
population  i a  large  fraction  is  Mahometan;  the  neat,  well-kept 
mosque  is  a  conspicuous  feature  in  every  city  and  large  village, 
while  the  Mahometan  inns  are  generally  distinguished  for  their 
comparative  cleanliness  and  comfort. 

The  capital  city  is  surrounded  by  a  wall,  8  miles  in  circuit,  and 
includes  some  large  handsome  buildings  with  large  parks,  while 
lofty  memorial  arches  span  the  main  streets.  It  is  mentioned  by 
Marco  Polo  under  the  old  name  of  "  Sindachu,"  and  is  still  famed, 
as  in  his  day,  for  its  woollen  and  felt  manufactures.  There  is  a 
considerable  Boman  Catholic  communify,  for  whose  spiritual  wants 
a  cathedral  is  now  in  process  of  erection,  on  the  grounds  of  the 
mission  within  the  city. 

Having  left  the  city  by  the  main  northern  gate,  we  passed 
through  a  long  stretch  of  uncultivated  grotmd,  occupied  by  fine 
old  trees,  between  which  the  ruins  of  extensive  buildings  appeared, 
half  hidden  by  the  tangled  undergrowth:  the  site  of  a  palace 
founded  by  the  third  emperor  of  the  Yuan  dynasty,  called  Chung-tu 
— the  central  imperial  residence;  abandoned,  however,  in  the 
reign  of  his  successor,  who  built  instead  a  residence  in  the  north- 
west of  the  department,  and  surrounded  it  with  vast  fruit-orchards. 

The  road  proceeds  northwards,  striking  the  river  just  before 
entering  Kalgan,  and  crossing  it  by  a  stone  bridge  of  many  arches, 
ornamented  with  carved  grotesque  figures  of  lions  and  tigers. 

Cbang-chia-kou,  also  called  ELalgan,  from  a  Mongol  word  ''Ealga,** 
meaning  gate  or  barrier,  is  the  frontier  town,  commanding  one  of 
the  most  important  passes  between  China  and  Mongolia,  and  the 
main  road  of  the  overland  route  between  China  and  Bussia.    There 
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is  a  walled  fortress  4  li  in  circuit,  bnt  the  merchants*  houses,  shops, 
and  inns,  form  a  long,  straggling  suburb,  stretching  from  this,  for 
some  two  or  three  miles,  up  to  the  gate  of  the  Great  Wall,  which 
is  strongly  fortified  and  garrisoned.    Just  outside  the  gate  one  sees, 
on  the  right  hand,  a  row  of  houses  built  in  semi-European  style, 
with  large  warehouses  in  the  rear,  belonging  to  the  small  com- 
munity of  Eussian  merchants,  who  send  long  caravans  of  camels, 
laden  principally  with  brick-tea,  over  the  Mongolian  plateau  to 
Urga  and  Kiakhta.     From  this  spot  radiate  three  passes,  ascending 
to  the  edge  of  the  plateau,  distinguished  as  the  western,  central, 
and  eastern  roads,  along  each  of  which  flows  a  small  river,  the 
three  streams  uniting  at  Kalgan  to  form  the  Ching-shui-ho.     Fol- 
lowing the  western  road,  which  runs  parallel  to  the  Great  Wall, 
bending  as  it  does  at  Kalgan  abruptly  towards  the  north-west,  we 
traversed  first  a  precipitous  gorge  through  the  range  of  trachytic 
porphyry  hills,  and  then  gradually  climbed  up  the  long  uniform 
ascent,  on  a  deep  sandy  and  gravelly  floor,  between  low  square 
hills  of  metamorphio  schists,  often  overlaid  by  more  recent  loamy 
deposits,  worn  by  the  action  of  water  into  perpendicular  cliffs. 
In  the  faces  of  these  cliffs  are  built  in  many  places  the  dwellings 
— ^half  caves,  half  mud-huts — peculiar  to  the  "  loess  "  formation  of 
North  China,  sometimes  in  rows  one  above  the  other,  like  a  huge 
pigeon-house.     The  sides  of  the  hills  on  either  side,  where  the 
slope  is  not  too  abrupt,  are  fringed  with  artificial  terraces,  and 
every  available  spot  is  under  cultivation.     Thirty  li  from  Ealgan 
one  passes  a  large  aggregation  of  these  huts,  forming  the  village  of 
Tu-cheng-tzu,  and  10  li  beyond  this  begins  the  sudden  and  difficult 
ascent  up  the  precipitous  face  of  the  rocks  which  form  the  edge  of 
the  plateau. 

Having  surmounted  this,  the  small  village  of  Feng-kan-lu  is 
soon  reached.  Here  the  Great  Wall,  which  has  hitherto  followed 
the  road  in  a  more  or  less  parallel  direction,  curves  round  towards 
the  west.  It  consists  of  a  mere  heap  of  rubble,  of  rough  unhewn . 
fragments  collected  from  the  dSbris  of  the  adjacent  black  volcanic 
rocks,  and  there  are  no  traces  of  connecting  mortar.  Massive 
square  towers,  of  solid  brick  with  an  earthen  core,  have  been 
erected  at  intervals  of  two  or  three  hundred  feet,  but  they  are 
now  fast  crumbling  into  ruin.  This  is  known  as  the  **  Boundary 
Wall"  by  the  Chinese,  and  was  made  probably  during  the  twelfth 
century. 

From  the  top  of  one  of  these  towers,  standing  at  an  elevation  of 
5400  feet  above  the  level  of  the  sea,  there  is  a  magnificent  and 
characteristic  view.     Stationed  on  the  summit  of  the  precipitous 
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oliff-like  edge  of  the  Mongolian  plateau,  and  fiebcing  southwards,  one 
looks  down  upon  an  expanse  of  low,  flat-topped  hills,  weathering 
in  white  perpendicular  facets,  bounded  bj  the  volcanic  Kalgan' 
range,  which  hides  &om  view  the  valley  of  Hsuan-hua-fu ;  while 
beyond,  in  the  far  distance,  the  sharp  and  rugged  peaks  of  the 
granite  range,  along  which  runs  the  Inner  Wall,  pi^roe  the  clouds. 
On  either  side  nothing  but  mountains,  crowned  by  the  square 
towers  of  the  Boundary  Wall ;  eastwards  bending  round  towards 
the  Tu-fihih-kou  Pass,  westwards  visible,  range  upon  lauge,  &x  into 
the  province  of  Shansi,  until  they  fade  away  in  the  blue  distance. 
Towards  the  north  the  eye  ranges  over  a  prairie  with  long  wavy 
undulations,  the  first  of  the  grass-covered  Mongolian  steppes.  On 
the  fixed  natural  line  of  demarcation  between  a  settled  agricultural 
people  and  nomadic  pastoral  tribes,  we  were  passing  from  a  region 
of  limestone,  coal-measures,  and  granite,  to  one  of  tertiary  and 
recent  volcanic  deposits;  ftom  the  fetitile,  well-wooded  valleys  of 
Northern  Chihli;  rich  in  com  and  fruit,  to  a  **  land  of  grass,"  the 
support  of  innumerable  flocks  and  herds,  where  no  tree  is  visible  in 
a  week's  journey,  and  "  argol,"  the  dung  of  cattle,  is  the  only  fuel. 

There  is  a  corresponding  difference  in  climate,  and  a  cold,  biting 
north-west  wind  reminded  us  feelingly  of  the  wide  variation  of  tem- 
perature a  few  hours'  journey  had  brought  about.  There  are  some 
settlements  of  immigrant  Chinese  on  the  border  of  the  plateau,  aa 
well  as  about  the  stations  of  the  north-east  trade  routes,  but  they 
earn  with  difBouliy  a  miserable  subsistence  by  the  cultivation  of 
oats,  rape,  and  potatoes,  which  have  barely  time  to  come  to  maturity 
during  the  short-lived  summer.  There  is  snudl  prospect  of  encroach- 
ment in  this  quarter;  further  east,  where  the  country  is  hilly  and 
the  valleys  fertile,  as  well  as  in  Manchuria,  the  Chinese  agricultural 
settlers  are  numbered  by  the  million,  and  the  aborigines  are  being 
either  pushed  to  the  north  or  compelled  themselves  to  become  agri- 
culturists. 

Shipartai  is  the  first  station  in  Mongolia.  It  is  a  flourishing 
Chinese  mart,  situated  in  the  midst  of  rich  pastures,  the  source  of 
the  small  river  of  Shipartai,  which  winds  along  towards  the  north- 
west to  empty  itself  into  the  lai^  lake  Angoulinor.  The  settlement 
is  surrounded  by  Mongol  '*  yourts,"  belonging  to  the  Chahar  tribe. 
It  is  also  a  dep6t  of  buUock-carts — ^most  primitive  vehicles,  made  of 
a  few  rough  planks  with  angular  hexagonal  wheels — ^which  traverse 
the  steppes  in  interminable  trains,  empty  or  laden  with  com  or 
manu£EU)tured  goods,  to  return  with  crystals  of  nitre,  salt,  or  impure 
carbonate  of  soda  (natron),  obtained  by  lixiviation  from  the  soil  of 
various  parts  of  Mongolia. 
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The  surrotindiiig  country  is  filled  with  lakes  and  pools  of  water, 
the  haunts  of  innumerable  flocks  of  waterfowl.  We  started  with 
fresh  ponies,  and  a  Mongol  lama  as  guide,  to  visit  one  of  the  largest 
lakes  in  the  neighbourhood,  the  Ichinor,  60  li  distant,  and  found  the 
water  black  with  waterfowl,  which  rose  in  dense  flocks  and  filled 
the  air  with  discordant  noises.  Swans,  geese,  and  ducks,  predomi- 
nated, and  three  different  species  of  cranes  were  distinguished,  but 
it  was  impossible  to  get  within  shooting  range,  from  the  total 
absence  of  cover.  The  lake  is  about  three  miles  in  circumference. 
Ten  li  to  the  south  the  ground  gradually  rises,  forming  a  smooth, 
grassy  elevation,  raised  a  few  hundred  feet  above  the  general  level 
of  the  plateau.  This  is  the  Tengri  Obo,  one  of  the  most  sacred  hills 
at  which  the  Mongols  worship.  It  is  crowned  by  a  cairn  of  stones, 
heaped  up  around  a  central  pole,  and  hung  about  with  strips  of  silk 
and  cotton,  a  relic  of  ancient  nature-worship.  On  one  side  of  the 
cairn  a  wretched  wooden  box  was  placed,  enclosing  a  porcelain 
image  of  Buddha,  a  curious  example  of  the  incorporation  of  ancient 
superstition  into  a  more  modem  form  of  worship.  It  was  odd  to 
obsei*ve  our  priest's  looks  of  unutterable  horror  when  one  of  us 
unwittingly  offended  by  climbing  to  the  top  of  the  cairn  to  get  a 
better  view  of  the  country ;  he  afterwards  made  not  a  few  propitia- 
tory kotows. 

The  surrounding  country  is  interesting  from  historical  association, 
and  there  are  many  ruined  towns  in  the  vicinity.  Forty-five  li  to 
the  west  the  lake  Chagannor  was  visible,  and  on  the  bank  the  ruins 
of  Chagan  Balgasun,  now  known  by  the  Chinese  name  of  Pai-cheng- 
tzu,  t.e.  "White  City.  This  was  founded  by  Kublai  Ehan ;  it  was 
visited  and  described  by  Marco  Polo.  The  emperor  was  in  the  habit 
of  staying  here  some  days  during  his  journeys  to  and  fro  from 
Cambalu  to  Shangtu ;  he  kept  a  number  of  fedcons  in  mew,  and 
made  hawking  excursions  to  the  many  lakes  in  the  vicinity. 

From  Tengri  Obo  we  rode  south-westwards  through  the  pasture- 
land  allotted  for  the  breeding  of  horses,  to  the  Yellow  Manchu 
Banner,  and  after  40  li,  arrived  at  the  ruins  of  a  once  famous  city, 
the  Hsing-ho-cheng,*  founded  during  the  Liao  dynasty  (a.d.  907- 
1125),  and  the  chief  city  of  a  **lu"  circuit  under  the  Yuan.  The 
walls  are  6  li  in  circumference,  with  the  remains  of  four  gates ;  it 
is  completely  deserted  and  overgrown  with  grass.  The  adjoining 
district  is  occupied  by  a  small  agricultural  settlement  of  Chinese 
immigrants  from  the  province  of  Shansi.  Near  the  ruins  flows 
the  small  river  Bourgastai,  and  on  the  opposite  bank  of  the  river  is 

*  Ejiown  also  by  the  Mongol  name  Kara  Hotun. 
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the  hamlet  of  Urtai,  a  station  on  the  Knssian  caravan  route.  From 
TJrtai  to  Shipartai  is  50  li,  over  monotonous  steppes,  on  the  distant 
ridges  of  which  a  few  antelopes  are  occasionally  seen. 

From*  Shipartai  to  Ghangmatz'ching,  a  distance  of  180  li,  the  road 
follows  the  Dolonnor  trade-route,  and  there  are  large  hullock-cart 
dep5ts  at  frequent  intervals.  The  only  place  worthy  of  note  is  Pan- 
shantn,  where  there  is  a  military  station  and  a  Buddhist  temple. 
Towards  the  end  the  country  becomes  more  hilly,  and  antelopes 
abound,  in  herds  sometimes  of  several  hundreds. 

Thence  to  Dolonnor  is  250  li.  Two  rivers  have  to  be  forded — first 
a  small  stream,  flowing  westwards  to  empty  itself  into  the  Kere 
Lake;  afterwards  the  Biver  Shangtu,  so  called  from  the  old  city  on 
its  left  bank ;  it  becomes  the  Lan-ho  in  its  lower  course.  Here  it 
is  a  sluggish  stream,  about  10  feet  wide,  and  easily  fordable,  winding 
through  a  marshy  tract.  There  is  a  Chinese  village  on  the  left 
bank,  with  two  good  inns.  After  crossing  this  we  came  upon  another 
smaller  stream  at  Hapachiao,  pursuing  a  winding  course  through  a 
rich  pastoral  country  towards  a  small  lake.  We  kept  in  the  valley 
of  this,  the  Harapoulao  Biver,  crossing  and  re-crossing  its  bed, 
leaving  it  finally  at  Ohapeng,  a  caravanserai  30  li  from  Dolonnor. 
The  banks  were  dotted  with  Mongol  encampments,  at  several  of 
which  we  rested  awhile,  always  most  hospitably  received,  and  given 
a  cup  of  hot  milk  out  of  the  caldron  which  occupies  the  centre  of 
eveiy  tent,  with  occasionally  a  pat  of  fresh  butter  added. 

The  general  elevation  of  the  plateau  above  the  sea  is  nearly  uniform, 
averaging  4500  feet,  which  is  the  altitude  of  Shipartai,  while  at 
Dolonnor  it  is  4300  feet. 

u  Towards  Dolonnor  the  ground  becomes  barren  and  sandy,  and  the 
loose  sand  is  collected  by  the  wind  into  moving  hillocks,  which 
enclose  and  separate  a  chain  of  lakes,  from  which  the  town  derives 
its  name  (Dolon-nor  being  in  Mongol  "  Seven  Lakes  ").  The  road 
winds  round  and  between  these  small  lakes,  until  suddenly  a  pagoda 
is  seen  ahead  in  a  gap  between  two  sandhills,  and  soon  after  a  large 
and  populous  town  breaks  into  full  view. 

Dolonnor,  commonly  known  by  the  Chinese  name  Lama  Miao, 
from  the  large  temples  in  its  vicinity,  was  founded  by  the  Emperor 
Kang-hi  after  the  successful  termination  of  his  expedition  against 
the  Mongolian  Prince  Galdan,  chief  of  the  Eleuth  tribes.  It  is 
now  a  flourishing  town,  with  a  trading  population  estimated  at 
about  20,000,  almost  exclusively  Chinese.  A  few  handsome  official 
residences,  and  one  or  two  temples  and  pagodas,  relieve  the  dull 
uniformity  of  the  brick  and  mud  shops  and  houses,  closely  packed 
t(^ther,  and  separated  by  narrow,  dirty,  and  tmdrained  streets. 
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It  differs  from  Chinese  towns  in  the  absence  of  the  usual  bieittle- 
mented  wall,  being  surrounded  only  by  an  earthen  wall  connecting^ 
the  outer  houses,  enclosing  a  space  of  about  a  square  mile,  and 
having  tall  wooden  gates  at  the  ends  of  the  principal  streets,  which 
are  locked  at  nightfall.  Dolonnor  was  visited  by  the  Abb6  Hue 
during  his  celebrated  journey  from  the  Boman  Catholic  station  at 
the  "  Valley  of  Black  Waters "  to  the  capital  of  Thibet  It  is 
famed  for  its  numerous  manufactories  of  bells,  idols,  and  the 
multitudinous  bronze  paraphernalia  employed  in  the  Lama  reli- 
gious ceremonies,  and  of  the  smaller  figures,  talismans,  and  gaudily 
painted  figures  to  be  found  in  every  Mongol  tent.  The  silver- 
smiths display  in  tempting  profusion  the  elaborate  silver  trappings 
and  earrings,  laden  with  coral,  turquoise,  lapis  laamli,  and  jade, 
with  which  the  Mongol  women  love  to  adorn  their  coarse  tresses, 
as  well  as  necklets,  bracelets,  and  rings,  for  which  they  exact  the 
most  extortionate  prices.  Other  shops  are  filled  with  guns,  pistols 
and  swords,  with  saddles,  bridles,  and  gay  trappings,  and  the  mani- 
fold products  of  Chinese  civilisation,  for  which  the  Mongols  barter 
their  horses,  bullocks,  and  sheep,  and  the  various  spoils  of  the  chase. 

Dolonnor  is  situated  within  the  northern  bend  of  the  Shangtu 
Eiver,*  which  is  40  li  distant  to  the  north,  30  li  to  the  east. 

On  the  third  day  after  our  arrival  we  rode  to  visit  the  ruins  of 
the  ancient  Mongolian  capital  of  Shaugtu,  situated  80  li  to  the 
north-west  of  Dolonnor,  now  known  by  the  Mongol  name  of  Chao 
naiman  soum6  Hotun — *'  the  city  of  a  hundred  and  eight  temples." 
The  road  passed  first  over  a  series  of  low  sandhills,  then  crossed  a 
steep  range  of  volcanic  hills,  descending  into  a  wide  rolling  prairie, 
covered  with  long  grass  and  fragrant  shrubs,  the  haunt  of  numerous 
herds  of  antelope.  This  prairie  gradually  slopes  down  to  the  marshy 
bed  of  the  river,  here  a  considerable  stream  20  feet  wide ;  in  former 
times  flat-bottomed  grain-junks  ascended  from  the  sea  to  this  point, 
bringing  up  supplies  of  rice  from  the  southern  provinces  for  the  use 
of  the  city  and  court  Now  the  only  building  in  the  neighbourhood 
is  a  small  Lama  monastery,  the  abode  of  some  six  or  seven  wretched 
priests,  while  a  few  scattered  tents  belonging  to  the  Chahar  tribe 
stand  on  the  river-banks.  The  city  has  been  deserted  for  centuries, 
and  the  site  is  overgrown  with  rank  weeds  and  grass,  the  abode  of 
foxes  and  owls,  which  prey  on  the  numerous  prairie-rats  and  par- 
tridges.   The  ground  is  but  slightly  raised  above  the  bed  of  the 

*  In  all  the  maps  that  I  have  had  an  opportimity  of  oonsulting,  Dolonnor  is 
wrongly  placed  on  the  north  bank  of  the  riyer,  it  having  been  presumed,  I  opine, 
that  it  was  built  on  the  site  of  the  city  of  Shaogtu,  which  is  really  more  than  25 
miles  distant. 
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river,  which  flows  past  the  south-east  at  a  distance  of  4  or  5  li 
from  the  city  wall,  while  it  is  overshadowed  on  the  opposite  side  by 
the  Hingan  range  of  mountains,  trending  south-west,  north-east,  and 
rising  into  lofty  peaks  farther  north.  The  walls  of  the  city,  built  of 
earth,  faced  with  unhewn  stone  and  brick,  are  still  standing,  but 
are  more  or  less  dilapidated.  They  form  a  double  enceinte,  the 
outer  a  square  of  about  16  li  with  six  gates — a  central,  northern, 
and  southern,  and  two  in  each  of  the  side  walls ;  while  the  inner 
wall  is  about  8  li  in  circuit,  with  only  three  gates — in  the  northern, 
eastern,  and  western  faces.  The  south  gate  of  the  inner  city  is  still 
intact,  a  perfect  arch  20  feet  high,  12  feet  wide.  There  is  no  gate 
in  the  opposite  northern  wall,  its  place  being  occupied  by  a  large 
square  'eatthen  fort,  faced  with  brick;  this  is  crowned  with  an  obo 
or  cairn,  covered  with  the  usual  ragged  streamers  of  silk  and  cotton 
tied  to  sticks,  an  emblem  of  the  superstitious  regard  which  the 
Mongols  of  the  present  day  have  for  the  place,  as  evidenced  also 
by  the  modem  legendary  name — "  the  city  of  108  temples."  The 
ground  in  the  interior  of  both  inclosures  is  strewn  with  blocks 
of  marble  and  other  remains  of  large  temples  and  palaces,  the 
outline  of  the  foundations  of  some  of  which  can  yet  be  traced ; 
while  broken  lions,  dragons,  and  •  the  remains  of  other  carved 
monuments,  lie  about  in  every  direction,  half-hidden  by  the  thick 
and  tangled  overgrowth.  Scarcely  one  stone  remains  above  another, 
and  a  more  complete  state  of  ruin  and  desolation  could  hardly  be 
imagined,  but  at  the  same  time  eyerything  testifies  to  the  former 
existence  of  a  populous  and  flourishing  city.  A  broken  memorial 
tablet  was  found,  lying  within  the  north-east  angle  of  the  outer 
city  amid  many  other  relics,  on  a  raised  piece  of  ground,  the  site 
evidently  of  a  large  temple.  The  upper  portion,  projecting  above 
the  surfietce  of  the  ground,  contained  an  inscription  of  the  Yuan 
dynasty,  in  an  ancient  form  of  the  Chinese  character,  surrounded 
by  a  border  of  dragons  boldly  carved  in  deep  relief.  This  tablet 
was  erected  by  the  Emperor  Shih-tsu  (Kublai  Khan),  the  founder 
of  the  Yuan  dynasty,  in  memory  of  a  Buddhist  chief-priest  of 
high  rank,  head  of  the  monastery.  The  lower  half  of  the  massive 
marble  slab  lies  doubtless  buried  beneath  the  grass,  but  we  were 
unable  to  get  at  it  for  want  of  proper  tools. 

Outside  the  city  proper,  as  described  above,  there  is  yet  a  third 
wall,  smaller  than  either  of  the  others,  but  continuous  vrith  the 
south  and  eadt  sides  of  the  outer  city  wall.  This  is  now  a  mere 
grassy  mound,  enclosing  an  area  estimated  at  5  square  miles,  to  the 
north  and  west  of  the  city.  This  must  be  the  park  described  by 
Marco  Polo,  inside  which  were  "  fountains,  and  rivers,  and  brooks, 
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and  beautiful  meadows,  with  all  kinds  of  wild  animals,  whicli  the 
emperor  has  procured  and  placed  there  to  supply  food  for  his  ger- 
&.lcons  and  hawks  which  he  keeps  there  in  mew.  lihe  khan  him- 
self goes  every  week  to  see  his  birds  sitting  in  mew,  and  sometimes 
he  rides  through  the  park  with  a  leopard  behind  him  on  his  horse's 
croup ;  and  then  if  he  sees  any  animal  that  takes  his  fancy,  he  slips 
his  leopard  at  it,  and  the  game  when  taken  is  made  over  to  feed  the 
hawks  in  mew."  * 

The  city  of  Shangtu  is  referred  to  by  Coleridge  in  his  '  Dream  of 
Kublai*s  Paradise ' : — 

"  In  Xanadu  did  Eubla  Khan 

A  stately  pleasure  dome  decree  : 
Where  Alph,  the  sacred  river,  ran, 
By  caverns  measureless  to  man, 

Down  to  a  sunless  sea. 
So  twice  ^ve  miles  of  fertile  ground 
With  walls  and  towers  were  girdled  round : 
And  there  were  gardens  bright  with  sinuous  rills, 

Where  blossomed  many  an  incense-bearing  tree ; 
And  here  were  forests,  ancient  as  the  hills, 

Enfolding  sunny  spots  of  greenery." 

Widely  diflferent,  however,  is  the  condition  of  the  country  in  the 
present  day.  All  around  is  dreariness  and  desolation.  Even 
the  natives  were  rude  and  inhospitable — ^the  rarest  case  among  the 
Mongols.  The  gates  of  the  small  monastery,  where  we  had  hoped 
to  pass  the  night,  were  barred  at  our  approach,  and  the  priests  on 
the  other  side  obstinately  deaf  to  arguments  or  bribes.  Late  as  it 
was,  we  were  perforce  compelled  to  remount  our  ponies  and  gallop 
back  as  fast  as  they  would  carry  us  over  the  twenty-seven  miles 
of  hill  and  dale  which  separated  us  from  Dolonnor. 

The  following  day,  September  17th,  we  devoted  to  the  examina- 
tion of  the  magnificent  Lama  temples  and  monasteries  situated  in 
ihe  plain  about  a  mile  north-west  of  Dolonnor.  The  larger  of  the 
two,  the  Hui-tsung-ssu,  was  built  in  the  reign  of  Kang-hi  by  con- 
tributions from  the  Mongol  tribes.  The  emperor  bestowed  a  name 
upon  it  in  the  30th  year  of  his  reign  (aj).  1694),  having  erected 
at  the  same  time  in  one  of  the  principal  courts  a  marble  monu- 
mental tablet,  inscribed  in  the  characters  of  three  languages — 
Manchu,  Mongol,  and  Chinese — vnth  verses  commemorating  his 
victories.  The  other  temple  is  about  a  li  distant  towards  the 
south-west ;  it  was  completed  in  the  7th  year  of  Yung-cheng  (1729), 
called  by  the  emperor  Shan-ying-ssu,  and  presented  with  a  similar 
monument,  having  also  a  tri-lingual  inscription.    The  temples  are 

♦  CJolonel  Yule's  *  Marco  Polo,'  ch.  bd.J 
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ix>th  flurronnded  by  monasteries,  long  parallel  lines  of  brick  dwell- 
ings, enclosed  by  a  low  wall,  in  which  the  Lama  priests  live,  in 
number  amounting  altogether  to  nearly  three  thousand.    They  are 
4in  ignorant,  lazy,  illiterate  class,  and  collected  round  the  strange 
TiaitoTB  in  crowds,  open-mouthed  and  staring.     The  wide  square 
fiM)e8,  with  projecting  jaws,  large  mouths,  and  small  porcine  eyes, 
the  foreheads  low  and  receding,  and  the  small  bullet-like  shaven 
skollsy  were  curious  studies,  exaggerating    the   more  repulsive 
features  of  the  Mongolian  type.     The  vacuous,  semi-idiotic  ex- 
pression of  many — ^the  large  admixture  of  the  maimed,  halt,  and 
hump-backed — ihe.  occurrence  of  faoes  deeply  scarred  and  eyes 
destroyed  from  the  ravages  of  small-pox,  and  of  noses  eaten  away 
by  caries — all  combined  to  show  that  it  is  not  the  most  intelligent 
of  their  sons,  nor  those  without  blemish  or  spot,  whom  the  Mongols 
devote  to  the  service  of  Buddha.     The  temples,  on  the  contrary, 
are  truly  gorgeous  and  well  appointed,  with  lofty  halls  supported 
by  piUiurs  in  the  ordinary  style  of  Chinese  architecture,  and  interiors 
richly  decorated  with  vermilion  and  gold,    Thibetan  scrolls  are 
•engrossed  on  the  walls  and  roof  and  cover  the  rich  silk  hangings 
and  tapestry,  and  the  Sanscrit  characters  of  the  mystic  formula, 
^  Omman^  padm6  oum,"  meet  one  at  every  turn.    The  huge  images 
and  prayer-machines,  the  yellow  robes  and  Grecian  helmets  of  the 
ofiSciating  priests,  the  musical  instruments  of  the  band,  and  all  the 
paraphernalia  of  the  Lama  ceremonial,  have  been]  often  described, 
and  may  be  seen  any  day  at  the  Great  Lamassery  of  Peking.    The 
reigning  dynasty  of  China  has  always  favoured  its  development, 
from  the  powerfol  hold  it  gives  them  over  the  superstitious  Mongols. 
In  few  countries  are  the  outward  evidences*  of  religion  so  univer- 
sally apparent    Even  the  **  heathen  Chinee"  of  these  parts  palms 
off  his  sham  jewellery,  wrapped  up  in  paper,  inscribed  **  Omman6 
padm6  oum,"  and  prefaces  his  most  exorbitant  hotel  bill  with  the 
same  comforting  formula. 

Fr<Hn  Dolonnor  we  journeyed  eastwards,  riding  over  a  grassy 
plain  till  we  came  to  the  ridge  of  sandhills  which  separates  the 
plaiQ  from  the  river  valley.  The  river  here  averages  30  feet  in 
width,  still  shallow  and  sluggish.  We  forded  it  at  the  hamlet  of 
Ta-ku-shan.  Tweniy  li  farther  on  we  traversed  a  pass  in  the 
volcanic  range  which  forms  a  portion  of  the  western  boundary  of 
the  imperial  hunting-grounds,  and  entered  upon  a  wide  uncultivated 
prai]:ie,  studded  with  patches  of  dwarf  willow  and  elm,  the  feeding- 
ground  of  many  herds  of  antelope.  Having  crossed  this  we  struck 
the  right  bank  of  the  Hsiao  Lan  Biver,  and  put  up  for  the  night  at 
a  lai^e  stockaded  house. 

K  2 

Digitized  by  VjOOQ IC 


160  NOTES  OF  A  JOURNEY  [Feb.  9, 1874. 

The  next  day's  journey  was  more  than  40  miles,  all  tlirongh  the 
hunting-grounds,  during  the  whole  of  whioh  not  a  single  house  was 
seen.  After  crossing  the  small  river  the  oountry  became  gradually 
more  and  more  broken  till  we  came  to  another  range  of  mountains 
trending  north  and  south ;  the  crest  of  this  range,  elevated  nearly 
5000  feet  above  ihe  sea,  we  reached  after  a  long  gentle  ascent,  and 
descended  by  a  winding  rocky  path  the  opposite  face,  steep  and 
precipitous.  From  this  point  there  is  a  most  complete  change  in 
the  scenery  and  general  aspect  of  .the  country.  The  monotonous 
undidating  plateau,  sandy  or  covered  with  short  herbage,  treelesa 
and  barren,  is  replaced  by  a  broken  hilly  district,  the  motmtains 
green  to  their  summits  with  abundant  vegetation,  clothed  with  an 
undergrowth  of  hazel-nut,  wild  rose,  wurana  (oulana),  and  other 
berried  shrubs,  and  fragrant  with  artemisia,  the  shady  recesses 
filled  with  clxunps  of  elm,  birch,  maple,  pine,  and  oak,  while  the 
numerous  valleys  of  rich  peaty  soil  are  occupied  by  deeply-winding 
streams,  and  support  a  thick  tangled  growth  of  grass  and  legumes, 
two  to  three  feet  high,  with  groves  of  willow  and  poplar  at  frequent 
intervals. 

This  brief  description  may  serve  to  give  an  idea  of  the  nature  of 
the  country  chosen  and  marked  out  by  the  Emperor  Eang-hi,  the 
second  of  the  reigning  dynasty,  to  be  guarded  and  preserved  for 
the  autumn  hunting  expedition,  which  started  annually  from  the 
summer  palace  at  Jehol.  Having  ridden  down  several  gently  sloping 
and  tortuous  river  valleys,  we  arrived  at  last  late  at  night  at  the 
stockaded  station,  called  .Manitu  Kalun,  one  of  the  Manchu  guard- 
houses of  the  centre  of  the  southern  boundary  of  the  hunting- 
grounds,  situated  at  the  head  of  the  valley  of  the  Yimatu  Kiver. 
There  were  stationed  here  a  petty  oflScer  and  four  private  soldiers 
of  the  Bordered  White  Manchu  Banner.  After  a  long  parley  they 
were  induced  to  unbar  the  massive  timber  gates,  and  finally  en- 
sconced us  in  the  best  part  of  the  house.  We  were  most  hospitably 
entertained  for  two  days  by  the  sergeant,  a  fine-looking  veteran, 
who  took  great  pride  in  a  set  of  unusually  large  tiger's  claws,  the 
relics  of  an  ancient  adventure,  which  he  wore  at  his  girdle.  He 
was  even  complacent  enough  to  tell  off  one  of  his  men  to  act  as  our 
guide  on  a  shooting  excursion. 

The  imperial  hunting-groimds,  styled  the  Muran  Wei-chang — 
"muran"  signifying  deer-hunting  in  Manchu,  "wei-chang"  hunt- 
ing-grounds in  Chinese — are  described  in  the  Chinese  statistical 
works  as  lying  outside  the  northern  boundary  of  the  perfecture 
of  Cheng-te-fu  (Jehol).  They  are  surrounded  by  the  territory  of 
Mongolian  tribes,  having  the  Kalachin  Banners  on  the  east,  the 
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Ciiahar  Banners  on  the  west,  the  Parin  and  Koshihkoteng  Banners 
on  the  north ;  bonnded  sonth-east  bj  the  Kalachin,  south-west  by 
the  Chahar  Blue  and  Bordered  White  Banners,  north-east  by  the 
Ongniout,  and  north-west  by  the  Chahar  Blue  Banner.  The  cir- 
oomference  is  more  than  1300  li,  the  diameter  from  east  to  west 
being  over  300  li,  from  north  to  south  over  200  li.  The  territory 
originally  belonged  to  the  Ealachin  Aohan  and  Ongniout  tribes,  and 
was  handed  over  by  them  to  the  Emperor  Kang-hi  during  one  of 
his  autumn  expeditions  outside  the  Great  Wall.  The  boundaries 
were  then  fixed,  and  willow  stakes  were  afterwards  set  up  to  mark 
off  the  ground  as  sacred,  while  a  decree  was  issued  threatening 
severe  punishments  on  any  Manchu,  Mongol,  or  Chinese  who  should 
thereafter  be  discovered  hunting  or  shooting  Vithin  the  precincts. 
The  grounds  are  guarded  by  a  detachment  from  each  of  the  eight 
Hanchu  Banners,  which  watches  a  certain  portion  of  the  boundary 
line.  Each  detachment  is  divided  into  five  sub-divisions,  and  oc- 
cupies five  kaltm  or  guard-houses,  so  that  there  are  in  all  forty 
kalun,  situated  in  the  river  valleys  and  mountain  passes,  the 
channels  of  communication  with  the  surrounding  country. 

The  whole  district  is  mountainous,  the  mountains  increasing  in 
height  towards  the  north-west,  where  they  merge  into  the  Hingan 
range,  which  is  described  as  of  unknown  breadth  and  extent,  with 
peaks:  stretching  far  into  the  clouds,  and  as  clothed  for  some  distance 
from  the  base  with  trackless  forests.  The  hunting-grounds  give 
rise  to  an  immense  number  of  rivulets  and  streams,  which  may  be 
collected  into  two  groups — ^the  one  flowing  southwards  towards  the 
Shangtu  or  Lan  River,  the  other  north-eastwards  towards  the  Sirgai 
Biver,  an  affluent  of  the  Siramuren. 

During  the  reigns  of  Kang-hi  and  his  immediate  successors,  an 
annual  expedition  was  organised  at  the  palace  of  Jehol,  after  the 
expiration  of  the  hot  stimmer  months,  in  which  the  emperor  was 
accompanied  by  his  whole  court,  a  long  train  of  princes  and  man- 
darins, and  an  army  of  soldiers.  The  purpose  of  the  expedition 
was  to  train  and  exercise  the  army  in  military  manoeuvres,  more 
than  purely  for  htmting.  The  princes  of  the  neighbouring  Mongo- 
lian tribes  were  also  required  to  be  in  attendance,  and  to  bring  with 
them  some  thousands  of  mounted  followers  to  assist  in  the  grand 
battue.  At  the  same  time  they  were  to  be  impressed  with  the 
military  power  of  China,  so  as  to  be  convinced  of  the  uselessness  of 
rebellion  against  the  power  of  the  emperor. 

At  the  town  of  Huang-ku-tun  (Poro  Hotun),  120  li  from  Jehol, 
the  road  to  the  Wei-chang  branches  into  two.  The  eastern  road 
was  the  one  usually  taken,  following  the  valley  of  the  Yisun  Biver, 
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and  entering  the  grounds  just  beyond  Shih-pien-tzu,  a  village  90  li 
beyond  Huang-ku-tun.  The  Wei-chang  is  divided  into  sixty-seven 
smaller  hunting-grounds,  each  one  a  plain  at  the  source  of  one  of  the 
many  smaller  rivulets,  distant  from  2  or  3  to  50  li  from  each  other, 
and  named  usually  after  the  particular  stream  -which  flows  from  it& 
borders.  Having  entered  the  hunting-grounds,  the  imperial  party 
proceeded  in  its  tortuous  course  from  one  to  the  other  of  these 
plains,  halting  at  each  while  the  many  horsemen  and  foot-soldiers, 
formed  into  a  huge  ring  enclosing  mountain  and  valley,  gradually 
converged,  driving  before  them  the  game  to\v;ards  the  place  selected, 
where  it  was  brought  down  by  the  spears  and  arrows  of  the  emperor 
and  his  courtiers.  The  circuit  completed — a  task  of  at  least  a  month 
— ^they  emerged  from  the  grounds  at  Pan-chieh-ta,  distant  180  li 
from  Huang-ku-tun,  by  the  valley  of  the  t^imatu  River.  After  the 
reign  of  ChienJung  the  expedition  began  to  be  made  only  at 
irregular  intervals,  and  since  the  time  of  his  successor  Chia-ching, 
who  died  in  1820  on  his  return  from  hunting,  no  emperor  has  under- 
taken the  journey.  The  Emperor  Chien-lung  built  a  succession  of 
«*  travelling  palaces  "  along  tibe  whole  route,  from  the  Great  Wall 
at  Ku-pei-kou  to  the  two  entrances  into  the  grounds,  at  distances 
from  each  other  of  about  60  li — an  easy  day's  journey.  They  are 
situated  in  picturesque  spots  on  the  sides  of  the  hills,  embosomed  in 
groves  of  fir,  and  consist  of  a  series  of  halls  and  open  courtyards, 
with  a  shady  arbour  on  the  hill  behind,  in  addition  to  side  buildings 
and  barracks  in  front  for  the  guard.  Of  late  years  they  have  been 
sadly  neglected,  and  they  are  now  fast  falling  into  ruin. 

After  a  short  stay  we  left  our  comfortable  quarters  at  the  Manitu 
station  with  much  regret,  and  followed  a  south-easterly  valley  for  a 
few  li,  till  we  reached  a  square  brick  round-topped  tower,  called 
Pan-chieh-ta.  This  marks  the  limit  of  the  Wei-chang  in  this  direc- 
tion, and  at  this  point  begins  the  large  and  rich  prefecture  of 
Cheng-te-fu,  which  extends  southward  to  the  Great  Wall,  eastward 
to  the  Palisade  boundary  of  Manchuria.  We  proceeded  down  the 
valley  of  the  Yimatu  River,  a  populous  agricultural  district,  varying 
in  breadth  from  a  few  hundred  yards  to  more  than  a  mile,  bounded 
on  either  side  by  lofty  hills  of  secondary  limestone  and  coarse 
conglomerate.  Towards  the  end  of  the  second  day  we  left  the 
valley,  crossed  the  eastern  range  of  hills,  and  descended  upon  the 
important  and  picturesque  town  of  Huang-ku-tun,  formerly  known 
by  its  Mongol  name  of  Poro  Hotun.  This  occupies  the  valley  of 
the  Yisun  River,  the  houses  clustering  about  the  left  bank  and 
swanning  up  the  hill-side,  with  one  of  the  imperial  hunting-boxes, 
surrounded  by  groves  of  pine  and  larch,  in  the  background.    It  is 
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situated  at  tlie  point  of  junction  of  the  two  main  roads  from  the 
hunting-grounds. 

"^  The  river  valleys  of  this  district  are  densely  populated  by  Chinese 
immigrants,  and  flourishing  well-built  villages,  each  with  its 
Buddhist  temple,  two  or  three  inns,  and  comfortable  tiled  cottages, 
occur  at  intervals  of  a  few  li.  The  ground  is  fertile  and  well 
cultivated,  often  channelled  for  artificial  irrigation,  while  the  steep 
hills  are  terraced  to  the  height  of  several  hundred  feet.  Rice, 
wheat,  barley,  maize,  and  buckwheat,  the  various  kinds  of  millet, 
and  other  cereals;  the  many  varieties  of  pulse;  linseed,  hemp, 
castor-oil,  and  other  oil-producing  seeds ;  tobacco  and  the  opium- 
poppy,  the  yam  or  sweet  potato ;  in  short,  all  the  plants  cultivated 
in  the  plain  of  North  China,  flourish  abundantly.  The  castor-oil 
plant,  which  usually  borders  the  roads  and  pathways,  grows  often 
to  the  height  of  10  feet,  indicating  the  fertility  of  the  soil. 

The  aboriginal  Mongolian  tribes  of  this  part  of  the  country  have 
been  altogether  expelled.  Farther  north  they  are  being  yearly 
pushed  back  more  and  more  by  the  rapidly  encroaching  peasant 
hordes.  Eastward  in  the  district  of  Pa-kou  the  Mongols  themselves 
have  taken  to  agriculture,  and  build  permanent  villages  of  small 
hive-like  mud  huts,  modelled  after  the  form  of  their  old  felt  tents. 
In  these  river  valleys,  on  the  other  hand,  not  a  single  Mongol 
remains,  where  two  centuries  ago  the  land  belonged  to  them  ex- 
clusively. The  rivers,  hills,  and  natural  features  of  the  country  all 
retain  their  original  names,  though  often  disguised  by  the  vile 
Chinese  pronundation.  The  common  name  **  Shipartai,"  for 
instance,  meaning  originally  *' plain  meadow-land,"  has  become, 
both  in  the  spoken  and  written  tongue,  "  Shih-pa-li-tai,"  which 
signifies  "  eighteen  li  terrace ; "  and  if  you  ask  a  Chinaman  the 
derivation  thereof,  he  will  certainly  tell  you,  "Why,  of  course, 
because  it  is  18  li  from  Huang-ku-tun." 

After  leaving  Huang-ku-tun  we  followed  the  road  which  leads  to 
the  valley  of  the  little  river  of  Shipartai,  and  kept  parallel  to  the 
river  till  wo  arrived  at  the  large  village  of  Chung-kuan.  From  this 
point  we  proceeded  down  the  picturesque  valley  of  the  Je-ho — 
*'the  hot  river" — which  takes  its  name  from  the  numerous  hot 
springs  from  which  it  derives  its  source,  till  we  reached  the  city  of 
Cheng-tc-fa,  the  capital  of  the  department. 

This  department  was  founded  and  its  divisions  and  boundaries 
established  in  the  reign  of  the  Emperor  Kang-hi.  It  was  originally 
divided  into  five  "  ting : "  Je-ho-ting  in  the  centre,  Kara  Hotun-ting 
to  the  south-west,  Ssu-chi-ting  to  the  north-west,  Pa-kou-ting  to  the 
east,  and  Tatzu-kou-ting  to  the  east  of  the  last.     Afterwards  a 
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separate  district  was  made  out  of  tlie  northern  portion  of  Pa-kon- 
ting,  and  styled  Wulan  Hata-ting,  while  the  eastern  part  of  Tatzu- 
kou-ting  was  cut  off  to  form  San-tso-ta-ting. 

In  the  43rd  year  of  Chien-lung  (a.d.  1778),  the  system  was  re- 
modelled and  assimilated  to  that  of  the  Chinese  provinces,  the 
names  being  changed  to  those  which  they  still  haye.  Je-ho-ting 
was  elevated  to  the  rank  of  chief  city  of  a  prefecture,  styled  Cheng- 
te-fu,  including  within  its  bounds  the  remaining  six,  of  which  Pa- 
kou-ting  was  made  a  city  of  the  second  order,  and  called  Ping- 
ohuan-chou;  the  other  five  cities  of  the  third  order,  and  their 
names  changed  to  Lan-ping-hien,  Feng-ning-hien,  Ghih-feng-hien, 
Chien-chang-hien,  and  Chao-yang-hien.  The  prefecture  forms  part 
of  the  province  of  Chih-li.  These  changes  were  made  nearly  a 
century  since,  but  the  obsolete  names  are  still  retained  in  our 
maps. 

The  immigrant  Chinese,  coming  mainly  from  the  thriee  provinces 
of  Shansi,  Shantung,  and  Chih-li,  push  on  year  by  year  up  the 
fertile  river  valleys.  The  larger  camivora,  the  deer  and  antelope, 
are  being  driven  to  the  mountains  and  gradually  exterminated,  and 
the  Mongols  deprived  of  their  fovourite  hunting-grounds. 

In  addition  to  the  crops  mentioned  on  a  former  page,  the  indigo- 
<plant  and  silkworm  mulberry  are  largely  cultivated  towards  the 
south,  and  Ping'-chuan-chou  is  specially  famed  for  the  excellence  of 
its  silk  manufactures,  produced  from  the  silk  of  the  worm  which 
feeds  on  the  leaves  of  the  wild  "  Po-lo-shu,"  the  Quercus  chovata, 
Bge. 

The  approach  to  the  city  of  Cheng-te-fu  from  the  north,  by  the 
winding  valley  of  the  Je-ho,  is  most  effective  and  picturesque. 
Emerging  from  the  gorge  through  the  bold  precipitous  hills,  which 
weather  into  the  most  grotesque  forms,  with  huge  oblong  masses  of 
conglomerate  supported  by  a  needle-point  on  the  apex  of  a  crag,  or 
overhanging  the  brink  of  a  precipice,  one  comes  suddenly  upon  a 
beautiful  scene.  The  valley  in  front  widens  out  and  branches  off 
into  several  smaller  transverse  gullies,  between  round-topped  gravel 
hills,  covered  with  pine  and  elm,  enclosing  some  scores  of  Lama 
monasteries  and  temples,  which  meet  the  view  in  every  direction ; 
to  the  right  the  long  wall  of  the  imperial  palace  winds  over  hill  and 
valley,  enclosing  lofty  well-wooded  peaks,  on  the  tops  of  which  are 
perched  small  arbours ;  while  below  and  in  front,  at  some  distance, 
are  seen  the  straggling  houses  of  the  large  unwalled  city  fiUing  the 
narrowing  end  of  the  valley. 

The  largest  and  most  important  of  the  Lama  temples  is  the 
Putala-ssu,  built  in  a  peculiar  and  striking  style  of  architecture,  on 
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the  model,  it  is  said,  of  the  palace  of  the  Qrand  Lama  of  Thibet  at 
Putala,  in  the  neighbourhood  of  Lassa.  The  principal  building  of 
this  temple  is  a  huge  square  erection,  with  eleven  rows  of  windows, 
the  storeys  coloured  alternately  red,  green,  and  yellow,  surmounted 
by  a  row  of  five  gilt  dagobas,  and  with  the  roof  covered  with  enamelled 
tiles  of  a  bright  turquoise-blue  colour.  The  general  effect  is 
inexpressibly  bizarre;  but  the  whole  is  an  elaborate  shani,  the 
windows  are  mostly  false)  and  the  building  a  mere  shell,  enclosing 
and  concealing  a  hall  with  the  roof  supported  by  wooden  pillars  in 
the  ordinary  style  of  Chinese  architecture.  This  is  described  in 
Staunton's  '  Account  of  Macartney's  Embassy,**  and  there  is  a  fair 
representation  of  the  external  aspect  in  the  accompanying  '  Atlas.' 
The  next  largest  temple  is  a  similar  imitation  of  the  Palace  of  Teshu 
Lhumbo,  the  residence  of  the  Teshu  Lama  of  Thibet.  The  numerous 
other  temples  on  the  hill-sides  and  in  the  adjacent  valleys  do  not 
call  for  a  detailed  description. 

Having  struck  the  palace- wall,  one  rides  along  it  for  about  a  mile 
on  the  solid  stone  causeway  raised  above  the  bed  of  an  old  lake,  and 
arrives  at  the  city  after  crossing  a  substantial  stone  bridge.  The 
palace,  called  the  *'Pi*shu-shan-chuang,"  the  **  mountain -lodge  for 
avoiding  heat,"  was  constructed  in  the  year  1703,  on  the  plan  of  the 
Summer  Palace  of  Yuan-ming-yuan,  near  Peking.  It  is  surrounded 
by  a  substantial  brick  wall  more  than  six  miles  in  extent,  running 
along  the  summit  of  the  range  of  hills  which  encircles  the  valley 
towels  the  west  and  north.  This  wall  encloses  the  many  halls 
and  pavilions,  the  temples  and  pagodas,  the  gardens  and  rockeries, 
which  constitute  the  typical  Chinese  palace.  It  was  in  the  interior 
of  this  that  Earl  Macartney  was  admitted  to  an  audience  by  the 
Emperor  Chien-lung,  in  1793,  '*in  a  spacious  and  magnificent  tent 
supported  by  gilded,  or  painted  and  varnished,  pillars." 

The  city  of  Cheng-te-fu  or  Jehol  consists  of  one  long  tortuous 
main  street,  extending  for  some  two  miles  from  the  river-bank,  with 
many  smaller  streets  jutting  out  at  right  angles.  The  ofi&cial 
yamens,  temples,  inns,  shops  and  private  houses  are  precisely  similar 
to  those  of  a  flourishing  Chinese  city  of  the  same  rank,  but,  like 
other  Mongolian  cities,  it  is  not  surrounded  by  a  wall.  It  is  noted 
for  the  manufacture  of  a  peculiar  kind  of  inlaid  mosaic  work ;  and 
large  quantities  of  boxes,  tables,  and  other  furniture,  in  which  the 
walnut,  elm,  and  variously  coloured  woods  abounding  in  the  sur- 
rounding country  are  worked  into  intricate  patterns,  are  made  here 
for  exportation.  The  population  is  almost  exclusively  Chinese,  with 
the  exception  of  the  large  community,  to  be  numbered  by  the 
thousand,  of  the  priests  of  the  Lama  temples  and  monasteries,  who 
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are  generally  either  of  Mongolian  or  Thibetan  extraction.  The 
citizens  collected  in. crowds  to  attend  the  strange  men  from  the 
West  in  their  walks  through  the  streets,  and  unwelcome  shonts  of 
"  foreign  devils  "  were  raised  by  the  rabble  on  the  outskirts  of  the 
crowd,  but  the  more  respectable  people  at  once  checked  all  hostile 
demonstration  on  being  appealed  to.  A  Chinese  mob  is  trouble- 
some from  its  insatiable  curiosity,  following  one  into  shops,  and 
particularly  fond  of  examining  the  texture  of  one's  clothes,  specu- 
lating wildly  on  the  original  cost  thereof;  all  of  which  would  not 
be  so  unendurable,  were  it  not  for  the  overpowering  fumes  of  the 
garlic  with  which  it  is  always  saturated.  It  is,  as  a  rule,  peaceable^ 
and  even  when  otherwise  disposed  it  is  peculiarly  susceptible  to  a 
seasonable  joke  or  an  appropriate  touch  of  satire,  which  the  by- 
standers will  appreciate,  even  if  the  victim  does  not. 

The  road  to  Lan-ping-hien,  which  is  only  40  li  from  Jehol, 
follows  first  the  south  wall  of  the  palace,  and  then  ascends  the  steep 
and  rocky  side  of  the  ridge  of  Kuang-jen-ling,  "  the  peak  of  broad 
benevolence,"  so  named,  as  commemorated  by  the  inscription  on  a 
marble  tablet  on  the  top,  by  the  Emperor  Kang-hi,  after  the  road 
had  been  made  by  him  at  vast  expense,  the  rocks,  of  hard  coarse 
conglomerate,  having  been  chiselled  in  some  places  to  the  depth  of 
several  feet.  The  descent  on  the  opposite  face  is  no  less  steep; 
after  accomplishing  which  we  rode  for  some  miles  over  an  undulating 
agricultural  country,  till  we  came  again  to  the  Laii-ho,  the  same  river 
which  was  so  often  forded  about  Dolonnor.  Here  it  is  much  wider 
and  more  rapid,  and  we  had  some  difficulty  in  fording  it  to  cross 
to  the  town  of  Lan-ping-hien,  situated  on  the  right  bank  of  the 
river.  This  is  also  an  unwalled  city,  of  the  third  rink,  the  capital  of 
an  agricultural  district ;  it  was  formerly  known  by  the  Mongol  name 
of  Kara  Hotun,  which  is  totally  unfamiliar  to  the  natives  of  the  pre- 
sent day.  The  city  is  dull  and  uninteresting,  tlie  only  picturesque 
point  being  an  Imperial  travelling  palace,  with  its  usual  halls  and 
pavilions,  environed  by  a  thick  grove  of  trees,  on  the  side  of  the 
hill  across  the  river. 

From  Lan-ping-hien  to  Ku-pei-kou  is  a  distance  of  100  li  by  the 
most  direct  route.  The  road  passes  through  valleys  and  over  several 
ranges  of  hills,  but  on  the  whole  gradually  descends.  The  most 
difficult  pass  is  about  10  li  beyond  the  village  of  Ma-chuan-tzu, 
where  the  road  ascends  to  the  top  of  a  ridge  of  more  than  2000  feet, 
surmounting  one  after  another  the  "  eighteen  platforms  "  thereof,  and 
descends  on  the  opposite  face,  along  the  rough  bed  of  a  mountain 
torrent,  of  the  steepest  and  most  difficult  description,  filled  with 
huge  boulders  of  granite,  limestone,  and  conglomerate  heaped  one 
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above  the  other.  This  excels  even  the  Nankon  Pass  in  ronghness, 
and;  as  in  that,  the  remains  of  a  stone  causeway  are  mingled  con- 
fiisedlj  with  the  d6brb  of  the  overhanging  cliffs,  and  only  a  few 
of  the  more  solid  bridges  across  transverse  torrents  yet  remain  in 
tolerable  preservation. 

The  road  soon  became  easier,  and  we  passed  into  one  of  the  fre- 
quented trade-routes,  meeting  and  overtaking  many  large  caravans. 
The  principal  cargo  appeared  to  be  wood,  previously  sawn  into 
beams  and  planks,  and  carried  southwards  by  powerful  camels. 
The  approach  to  Eu-pei-kou  on  this  side  is  by  a  broad,  level,  and 
sandy  river-valley,  crossed  by  the  Great  Wall.  The  Wall  here  has 
been  well  described,  and  plans  and  sections  given,  in  Staunton's 
book  quoted  above. 

Branches  jut  out  in  all  dii:ections,  reaching  to  the  various  summits 
of  the  basin  of  hills,  deep  down  in  the  centre  of  which  lies  the 
walled  and  fortified  town  of  Ku-pei-kou,  with  a  vdde,  sluggish 
liver  winding  along  close  under  its  walls,  towards  the  precipitous 
gorge  by  which  it  finds  its  way  into  the  great  plain  of  China.  It 
is  a  bustling  commercial  mart,  but  chiefly  famous,  at  least  accord- 
ing to  our  notions,  for  its  delicious  fragrant  honey,  produced  by  the 
wild  bees  which  swarm  in  the  mountains  surrounding  the  Tung- 
ling.  On  the  heights  to  the  south  of  Ku-pei-kou  a  large  garrison  is 
stationed ;  and  here  is  the  last  line  of  fortification,  through  the 
massive  stone  gateway  of  which,  rejoicing  in  the  name  of  **  the  gate 
of  the  southern  paradise,"  we  had  to  pass. 

Having  forded  the  river,  which  flows  just  beneath  these  heights, 
we  made  all  speed  to  get  over  the  240  li  of  familiar  and  uninterest- 
ing country  which  separated  us  from  Peking — an  arable  district, 
with  many  walled  cities  and  villages.  We  reached  one  of  the 
western  gates  of  the  celestial  capital  on  the  afternoon  of  the  second 
day,  both  ourselves  and  our  ponies  well  pleased  to  arrive  at  com- 
fortable quarters  after  one  month's  constant  travelling. 

The  Paper  will  be  printed  in  extenso,^  with  Maps,  in  the  *  Journal.' 

Sir  EuTHEBFOBD  Aloock  said  the  next  paper  was  an  attempt  by  Mr. 
Phillips,  a  member  of  Her  Majesty's  CJonsular  Service  in  China,  to  trace  part 
of  the  route  of  Marco  Polo,  and  to  identify  some  localities  mentioned  by  him 
which  had  been  erroneously  laid  down  in  late  editions  of  that  author's  travels, 
ij'etwithstanding  the  great  erudition  and  critioal  power  and  talent  of  Colonel 
Yule,  who  had  publishwi  the  best  edition  of  Marco  Polo's  work,  it  was  still  almost 
impossible  to  identify  many  of  the  places  which  the  Venetian  had  visited. 
Mediaeval  geography  contained  an  enormous  mine  of  wealth,  but  it  could  not 
be  worked  into  currency  for  practical  purposes  for  vwint  of  some  laborious 
explorer  who  would  follow  in  Polo's  tracks.  Marco  Polo  had  traversed  the  whole 
of  the  vast  continent  of  Asia,  but  the  only  method  he  and  other  mediaeval  geo- 
graphers could  follow  in  marking  the  discoveries  they  made,  was  tiiat  of 
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stating  the  number  of  days'  journeys  one  place  was  from  certain  other  places ; 
generfily  towards  the  rising  sun  or  towards  the  south.  In  crossing  the 
deserts  or  rivers  Marco  Polo's  time  was  very  irregular,  and  the  calculation  of 
his  journeys  was  so  uncertain,  that  the  b^t  and  most  learned  German  geo- 
graphers, when  they  endeavoured  to  map  his  marvellous  account  of  his 
journeys,  were  misled  to  the  extent  of  carrying  the  east  of  Asia  right  across  the 
Pacific  to  the  longitude  in  which  Columbus  stumbled  upon  America  when  he 
was  looking  for  J^pan.  This  showed  that  without  the  aid  of  scientific  instru- 
ments all. geographical  exploration  must  be  exceedingly  vague,  and  of  little 
value.  lintilEuropean  travellers,  with  scientific  means  of  fixing  distances  and 
latitudes  and  longitudes,  followed  in  their  track,  the  information  contained 
in  the  works  of  mediaeval  geographers  who  traversed  many  regions  still 
unknown,  would  be  useless.  Mr.  Phillips  and  Dr.  Bushell  had  contributed  in 
some  degree  to  the  elucidation  of  these  points,  and  it  was  a  subject  of  con- 
gratulation that  the  members  of  the  consular,  the  diplomatic,  and  the  mercan- 
tile services,  should  be  willing  to  devote  their  leisure  to  such  useful,  though 
unbrilliant,  efforts  in  order  to  perfect  our  knowledge  of  the  geography  of  those 
regions. 

The  following  paper  was  then  read  by  Mr.  Holt : — 

2. — Notices  of  Southern  Mangi,    By  George  Phillips,  H.M.  Consular 
Service,  China. 

[Abridoment.] 

During  the  past  ten  years  two  editions  of  Marco  Polo's  Travels 
have  been  given  to  the 'public— one  by  M.  Pauthier,  a  great  Chinese 
fiavant,  the  other  by  Colonel  Yule,  a  great  Oriental  scholar.  Both 
of  these  editions  are  full  of  the  most  varied  Oriental  learning  and 
most  recondite  notes,  reflecting  the  highest  credit  upon  the  industry 
and  attainments  of  their  respective  editors,  and  leaving  nothing,  it 
would  seem,  for  future  critics  to  comment  upon.  There  is,  however, 
one  part  of  the  book  that  has  not  met  with  such  accurate  com- 
mentary as  it  deserves :  I  allude  to  that  part  which  treats  of  the 
oities  of  the  southern  division  of  Mangi,  passed  through  by  our 
traveller  on  the  way  to  his  port  of  embarkation,  Zayton,  which  oities 
have  nearly  all  been  erroneously  identified.  I  purpose,  therefore, 
in  a  few  short  notes  to  bring  forward  my  arguments  in  support  of 
what  I  consider  the  correct  identification  of  the  particular  places  in 
question,  which  I  feel  I  am  justified  in  doing  from  the  fact  of  having 
personally  gone  over  the  greater  part  of  this  ground  described  by 
our  great  mediaeval  traveller,  and  also  from  the  fact  of  having  for 
a  long  time  past  made  the  history  of  the  localities  in  question  my 
especial  study. 

For  the  cause  in  hand,  I  will  take  up  our  traveller's  history  at 
Que-lin-fu,  which  can,  1  think,  without  fear  of  contradiction,  be 
identified  with  the  present  city  of  Kien-ning-fu.  After  three  days' 
journey  from  this  city  of  Que-lin-fu  (Kien-ning-fu),  our  traveller 
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informs  us  that  he  reaohed  a  city  called  Unguen,  or  Unken,  where 
there  is  an  immense  quantity  of  sugar  made.  This  Unguen  or 
Unken  I  identify  with  the  present  city  of  Yung-chun-chow,  locally 
called  Eng-cheng.  The  distance  from  Kien-ning-fu  to  Yung-chun- 
chow  is  300  Chinese  li,  a  space  easily  travelled  over  in  three  days, 
which  agrees  with  the  time  occupied  by  Marco  Polo  in  passing  from 
Que-lin-fu  to  Unguen.  The  resemblance  in  sound  between  Eng- 
cheng  and  Unguen  is  also  very  near.  Sugar  is  largely  grown  in 
the  neighbourhood. 

Fifteen  miles  farther  from  this  city  of  Unguen,  mention  is  made 
of  a  city  called  by  Eamusio  in  his  edition  of  our  travellei-*s  work, 
Kangin,  and  in  almost  all  others,  Fuju. 

Fuju  has  been  the  reading  accepted  by  most  commentators,  and 
from  its  great  resemblance  in  sound  to  Fouchow,  has  been  identified 
with  that  city.  From  the  accepting  of  this  reading  as  the  correct 
one,  and  the  ignoring  of  Bamusio's  reading,  Fauthier,  in  his  edition 
of  Marco  Polo,  has  fallen  into  some  amusing  errors,  altering,  in  one 
case,  the  course  of  the  Fouchow  Biver  to  suit  his  particular  views, 
concerning  which  he  gravely  informs  us  that  this  river  (the  Min) 
does  not  flow  by  Fouchow  now  as  it  did  in  Marco  Polo's  day; 
while,  unfortunately  for  his  theory,  a  magnificent  bridge,  first 
erected  long  before  Marco  Polo*s  time,  spanned  then,  as  now, 
the  river  at  Fouchow,  connecting  its  northern  and  southern  shores. 

I  am  in  favour  of  Bamusio's  reading,  and  consider  his  Eangin  to 
be  the  correct  one,  and  have  no  hesitation  in  identifying  it  with 
the  city  of  Chuan-chow-fu,  locally  called  Choan-ohin,  and  commonly 
known  among  Europeans  as  Ghinchew.  There  is  sufficient  resem- 
blance in  sound  between  Eangin  and  Choan-chin,  to  justify  us  in 
considering  it  one  and  the  same  place ;  but,  apart  from  this,  I  will, 
from  internal  evidence,  taken  from  the  various  descriptions  of  the 
place,  prove  that  this  Eangin,  otherwise  Fuju,  cannot  possibly  have 
been  Fouchow. 

For  example,  in  some  editions  mention  is  made  of  Fuju  being 
the  capital  of  the  kingdom  called  Ghouka.  By  this  Ghouka, 
Fookien  appears  to  be  meant.  Now,  Fouchow  or  Fuju  was  not 
the  capital  of  Fookien  in  Marco  Polo*s  time,  but  Choan-chin  was. 
Further,  "  many  vessels  arrive  at  this  port  from  India,  freighted 
by  merchants,  who  bring  with  them  rich  assortments  of  jewels 
and  pearls,  upon  the  sale  of  which  they  obtain  a  considerable 
profit" 

This  statement  alone  destroys  all  claims  that  may  be  brought 
forward  in  support  of  Fouchow  being  considered  the  Eangin  or 
Fuju  of  Marco  Polo ;  for  ships  from  India  did  not  frequent  Fouchow 
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in  Marco  Polo's  time,  nor  was  there  ever  any  foreign  trade  carried 
on  there  till  the  commencement  of  the  18th  century. 

The  only  ports  in  Fookien  carrying  on  trade  with  foreign  coun- 
tries in  Marco  Polo's  day,  were  Choan-chin  and  Geh-kong,  of  which 
latter  place  more  anon. 

After  five  days'  journey  from  Kangin,  our  traveller  arrived  at  the 
noble  and  handsome  city  of  Zaitnn,  which  has  a  port  on  the  sea- 
coast  celebrated  for  the  resort  of  shipping  loaded  with  merchandise, 
which  is  afterwards  distributed  through  every  part  of  the  province 
of  Maigi. 

Klaproth  identifies  Zaitun  with  Tszil-teng,  an  ancient  name  of 
Choan-chin. 

I  cannot  accept  this  theory,  feasible  as  it  may  appear. 

Fortunately  for  us,  in  the  edition  of  Marco  Polo  published  by  the 
Geographical  Society  of  Paris,  there  is  a  list  given  of  the  various 
readings  of  places  as  found  in  other  editions,  and  among  the  names 
given  to  Zayton,  we  find  Carcon,  Caykong,  Sarcam,  and  Tarcam.  " 

These  several  editions  of  Marco  Polo  are  not  singular  in  giving 
other  readings  of  this  name  Zayton. 

In  D'Herbelot's  *  Biblioth^que  Orientale '  we  are  informed  that 
it  is  a  maritime  town  of  China,  also  called  Scherkham  by  the  Arabs, 
and,  more  curious  still,  Strengin  by  the  Chinese. 

Friar  Oderio  makes  mention  of  the  place  under  the  names  of 
Carchan,  Caiton,  and  Zaiton,  and  speaks  of  it  as  a  city  twice  as  large 
as  Bologna. 

With  such  readings  of  the  place  as  Caykong,  Carcam,  Carchan, 
and  Scherkham,  I  am  enabled  to  fix  with  almost  positive  certainty 
the  locality  here  indicated. 

During  the  Middle  Ages,  Chinese  local  histories  inform  us  that 
there  was  situated  near  the  mouth  of  the  Changchow  Eiver,  about 
twenty  miles  from  the  present  treaty  port  of  Amoy,  a  large  com- 
mercial emporiiim  trading  with  foreign  countries,  called  Yuch- 
kiang,  and  in  the  dialect  of  the  place  Geh-kong.  In  this  Geh-kong 
I  recognise  Marco  Polo's  Caykong,  the  Arab  Scherkham,  and  Friar 
Oderic's  Carchan. 

I  am  unable  to  give  any  satisfactory  solution  as  to  the  derivation 
of  the  name  Zayton,  which  appears  to  have  been  the  name  by  which 
Geh-king  was  so  well  known  among  traders  and  travellers  in  the 
Middle  Ages. 

D'Herbelot  also  states  that  the  Chinese  called  it  Schengin,  which 
is  really  no  other  than  the  city  of  Changchow,  situated  about  fifteen 
miles  further  up  the  river,  of  which  Geh-king,  at  its  mouth,  was  the 
port. 
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Edrisi,  in  his  '  Geography/  makes  mention  of  Changchow  under 
the  name  of  Djankou,  and  speaks  of  it  as  a  town  remarkably  for  the 
beauty  of  its  buildings  and  its  fine  markets,  and  of  the  fruitfulness 
of  its  gardens  and  its  orchards.  Mention  is  also  made  of  its  great 
silk  manu&ctures,  and  that  everything  is  as  readily  procured  there 
as  at  Eanfu.  (Canton). 

This  account  of  Changchow  given  us  by  Edrisi  dates  back  as  far 
as  the  middle  of  the  twelfth  century ;  and,  as  early  as  the  end  of 
the  ninth  century,  Chinese  records  inform  us  that  foreign  ships 
resorted  to  this  neighbourhood. 

It  was  about  1086  that  the  marshes  in  the  neighbourhood  of 
Geh-kong  were  first  drained,  and  a  commercial  city  founded  there. 
-After  the  middle  of  the  sixteenth  century  no  mention  whatever 
is  made  of  Geh-kong,  for  at  the  time  above  named  the  city  of 
Hai-t^ng  was  built  upon  its  site,  and  the  whole  district  was  from 
that  date  known  as  Hai-t^ng,  which  name  its  bears  to  this  day. 

The  great  manufacture  of  this  district  in  Marco  Polo's  time  was 
silk,  and  Ibn  Batuta  is  very  truthful  when  he  says,  "  in  it  they 
make  the  best  flowered  and  coloured  silks,  as  well  as  satins,  which 
are  therefore  preferred  to  those  made  in  other  places."  Local 
histories  inform  us  that  Changchow  did  for  a  long  time  excel  the 
cities  of  Hangchow  and  Soochow  in  its  silk  manufsu^ures,  but  its 
great  speciality  was  a  kind  of  embroidered  velvet,  and  this,  no 
doubt,  is  what  our  traveller  alluded  to  when,  speaking  of  Zaitun, 
he  said,  '*  in  it  are  many  artificers  in  embroidered  and  arras  work." 
Silk  manufactories  still  exist  in  the  city  of  Changchow,  but, 
owing  to  the  devastations  committed  by  the  Taiping  rebels  there 
in  1864,  this  branch  of  industry  is  nearly  stamped  out.  I  saw, 
whilst  visiting  the  city  last  year,  a  few  looms  still  working,  but  I 
question  very  much  whether  this  manufitcturo  will  ever  again  flourish 
there. 

Tingin,  a  place  mentioned  in  the  neighbourhood  of  Zayton  as 
famous  for  its  porcelain  manufacture,  next  demands  our  attention. 

This  Tingin  is,  1  consider,  the  city  of  Tung-gan,  locally  called 
Tengwa,  which  is  situated  on  another  river  to  the  northward  of 
Amoy,  and  lies  on  the  high-road  between  Choan-chin  and  Chang- 
chow, and  must  have  been  passed  through  by  Marco  Polo  on  his  way 
from  Eangin  to  Zayton.  Much  coarse  porcelain  (especially  bowls) 
is  made  there,  which  finds  its  way  to  Singapore,  Java,  and  other 
places  in  the  Eastern  Archipelago. 

I  will,  in  conclusion,  make  a  few  short  remarks  concerning 
Chincheo,  which  Colonel  Yule  identifies  with  the  "  old  Zayton." 
The  learned  commentator  of  Marco  Polo  is  quite  right  in  this 
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assertion,  but  Chincheo  represents  the  city  of  Ghang-chow-foo,  and 
not  Chaun-chow-foo. 

The  derivation  of  the  name  Chincheo  is  thus  given  by  Navarette, 
is  his  description  of  Chang-chow-foo  :  "  This  city,"  says  he,  **  is  very 
famous  in  China.  All  the  Chinese  who  trade  with  MftT^ilU  come 
from  this  district.  On  this  account  they  are  called  Chin-cheos  (and 
the  town  Chincheo  and  Chinchew)  by  the  Spaniards." 

Portuguese  and  Spaniards  with  whom  I  have  conversed  at 
Amoy,  when  speaking  of  Changchow,  always  called  it  Chincheo. 
In  *  Kerr's  Travels,'  vol.  vi.  p.  382,  we  are  informed — "  That  the 
Portuguese,  on  being  driven  from  Liampo  (Ningpo),  obtained 
leave  in  1547,  by  great  presents,  to  settle  in  the  province  of 
Chincheo,  in  a  village  which  b^an  to  flourish  in  consequence  of  a 
rich  trade." 

In  the  history  of  Changchow  there  are  to  be  found  scattered 
notices  of  the  Portuguese  resorting  to  this  neighbourhood.  Among 
other  matters  we  find  that,  on  being  driven  away  from  the 
Canton  waters,  they  tried  to  carry  on  a  trade  in  the  Chang- 
chow priefecture,  which  they  succeeded  in  doing  by  bribing  the 
authorities. 

The  rendezvous  of  this  trade  was  on  the  island  of  Wuseu,  one 
of  the  six  islands  at  the  entrance  of  the  harbour  of  Amoy. 

In  1548,  the  existence  of  this  trade  coming  to  the  ears  of  the 
viceroy  of  the  province,  orders  were  given  to  attack  and  drive  away 
the  Portuguese  vessels  anchored  at  Wuseu,  and  Chinese  merchants 
and  others  who  had  dared  to  trade  with  them  were,  to  the  number 
of  ninety,  cruelly  put  to  death. 

It  does  not  come  within  the  province  of  this  paper  to  accompany 
Marco  Polo  further  than  his  port  of  embarkation,  Zayton,  but  one 
could  easily  do  so,  and  find  many  new  and  interestiug  coincidences 
in  the  works  of  medieval  Chinese  navigators,  wherein  are  described 
every  country  mentioned  by  Marco  Polo,  from  Zayton  to  Ormus, 
in  the  Persian  Gulf,  in  the  same  order,  and  in  almost  our  traveller  s 
own  words. 

From  this  fact  I  am  inclined  to  consider  that  Marco  Polo,  when 
dictating  his  book,  did,  in  the  description  of  these  particular  places 
in  question,  now  and  again  refresh  his  memory  from  some  Chinese 
geographical  treatise ;  and,  if  such  were  the  case,  Chinese  will  have 
to  be  numbered  among  his  linguistic  acquirements.  I  would,  in 
conclusion,  be  allowed  to  state  that  I  consider  that  a  careful  study 
of  the  works  of  Chinese  geographers  will  throw  great  light  upon 
many  curious  passages  met  with  in  the  works  of  medisBval  trayellers : 
one  example  alone  will  be  sufficient  for  our  purpose. 


Digitized  by 


Google 


Feb.  9, 1874.  DISCUSSION  ON  MR.  PHILLIPS  PAPER.  173 

It  will  be  remembered  by  those  aoquainted  with  the  works  of 
travellers  to  the  East  in  the  Middle  Ages,  that  the  Pole-star  is 
fipoken  of  as  being  so  many  cubits,  and,  by  Friar  Jordanns,  as  so 
many  digits  high.  Now,  this  expression  is  purely  a  Chinese  one, 
and  I  have  in  my  possession  a  set  of  Chinese  maps,  published, 
I  believe,  in  the  tenth  century,  in  which  the  latitude  of  places  in 
India  indicated  thereon  is  shown  by  the  number  of  digits  that  the 
Pole-star  appears  to  be  above  the  horizon. 

The  foregoing  paper  will  be  printed  entire,  with  a  Map,  in  the 
-*  Journal.' 

Sir  Rutherford  Alcock  said,  in  connection  with  these  papers,  that  he 
thought  it  might  interest  those  present  to  see  a  specimen  of  Brick-tea,  a 
painting,  made  on  the  spot,  of  the  Great  Wall  of  China,  and  also  a  brick  from 
the  wall  itself.  The  currency  in  Mongolia  consisted  chiefly  of  bricks  of  tea, 
two  or  three  specimens  of  which  he  exhibited  to  the  meeting.  These  bricks 
were  made  up  chiefly  of  the  coarser  leaves  and  twigs  of  tea-trees,  moulded 
together  with  some  glutinous  matter,  commonly  supposed  to  be  bullock's  blood. 
The  Abb^  Hue  gave  an  amusing  account  of  the  way  in  which  he  saw  this 
brick-tea  used  by  the  Mongols.  They  first  collected  the  droppings  of  the 
flheep,  the  only  fuel  in  those  arid  regions,  to  make  a  fire.  They  then  broke 
oflf  some  of  the  tea,  which  they  pounded  and  put  into  brackish  water,  and 
made  it  boil.  With  this  they  mixed  some  salt,  and  then  thickened  it  with 
flour  and  a  little  mutton  fat.  This  was  the  food  the  Mongols  had  to  depend 
upon  when  travelling  over  the  steppes.  Sometimes,  .if  they  could  get 
it,  they  threw  a  cup  of  milk  into  the  soup.  An  enormous  trade  was  carried 
on  in  this  brick-tea  through  Mongolia  and  Tartary.  It  was  very  portable, 
did  not  easily  spoil,  and  h^  no  particular  delicacy  of  flavour  to  deteriorate, 
80  that  it  was  most  useful  both  as  a  currency  and  an  article  of  food.  Sir 
Rutherford  also  exhibited  a  painting  of  the  Great  Wall  of  China,  and  also  two 
bricks  which  he  had  brought  from  there,  observing  that  what  a  thousand 
years  had  not  done  in  Mongolia  a  single  year  had  done  in  London ;  for  the 
bricks,  which  were  quite  sound  when  he  first  took  them,  had  split  up  since 
they  had  been  exposed  to  the  atmosphere  of  London.  They  were  unbaked 
bricks,  and  seemed  as  hard  as  stone,  ana  probably  would  have  endured  for  thou- 
sands of  years  longer  had  they  not  been  removed.  The  Great  Wall,  built  250 
years  before  the  Christian  era,  was  wonderful  evidence  of  national  unit}', 
power,  and  industry.  It  extended  some  1500  miles,  over  the  tops  of  the  highest 
mountains,  in  the  most  inaccessible  places.  No  Mongolian  ©r  Chinese  despot 
could  have  carried  out  such  a  work,  if  it  had  not  been  the  feeling  of  the  whole 
nation  that  it  was  necessary  for  their  safety.  The  Great  Wall  and  the  Great 
Canal  were  works  compared  with  which  the  Suez  Canal  was  a  mere  bagatelle ; 
yet  they  were  carried  out  at  a  time  when  Emrope  was  in  a  state  of  utter  bar- 
barism. Formerly  the  nomads  made  continual  incursions  into  the  rich  plains 
of  China,  as  they  also  did  into  all  the  southern  parts  of  Asia,  but  now  the 
civilised  people  were  pressing  the  nomads  back  again.  Abb^  Hue  related  how 
a  Chinese  debt-collector  claimed  brotherhood  with  him  on  the  ground  that 
both  the  Chinese  and  the  Westerns  were  "  eating  up  "  the  simple  Mongols ; 
and  by  their  civilisation  and  wiles  the  Chinese  were  now  driving  the  Mongols 
into  the  most  inhospitable  part  of  their  country.  The  work  done  by  Mr. 
Phillips  and  Dr.  Bushell  was,  of  course,  very  fragmentary.  But  such  contri- 
butions were  the  small  rivulets  that  in  time  by  combining  made  the  great 
stream  of  knowledge.    As  Sir  Samuel  Baker  had  said,  it  was  only  by  tracing 
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the  connection  between  the  river-courses  and  the  great  lakes  of  Africa  that 
first  civilisation,  then  commerce,  then  Christianity,  could  ever  be  introduced 
into  that  continent.  The  great  African  explorers  were  doing  this  great  work, 
though  they  were  doing  it  imperfectly  and  in  fragments.  Livingstone  was  a 
great  and  glorious  example  of  one  who  had  devoted  his  life  to  the  work,  and 
who  had  died  in  the  prosecution  of  it,  but  his  life  had  not  been  spent  in 
vain.  We  all,  in  fact,  seek  to  do  some  complete  work,  but  never  succeed. 
Link  after  link  will  be  added  to  the  chain  of  knowledge,  though  Livingstone 
is  dead  and  gone. 

Mr.  Babeb  said  he  had  heard  that  the  Mongols  in  the  district  through 
which  Dr.  Bushell  had  travelled  made  a  species  of  wine  from  mutton.  But 
he  expected  it  was  a  kind  of  beer  flavoured  with  mutton.  He  himself  had 
eaten  the  pancakes  formed  on  the  top  of  boiled  milk,  and  he  quite  enjoyed  them. 
He  had  lately  been  travelling  in  Formosa.  The  western  portion  of  that 
island  was  inhabited  by  Chinese ;  the  eastern  portion  by  the  aborigines,  who 
belonged  to  the  Malay  race.  One  curious  fact  connected  with  these  aborigines 
was  that  they  possessed  but  one  musical  instrument^-the  Jews'-harp— formed 
out  of  a  piece  of  bamboo,  split  down  the  middle,  and  a  brass  tongue  inserted. 
It  was  played  between  the  lips,  just  as  an  ordinary  Jews'-harp,  and  a  piece 
of  string  at  the  end  was  twanged.  The  sound  was  identical  with  that  of  the 
common  iron  Jews'-harp. 

Dr.  LocKHABT  said  that  the  whole  country,  from  Central  China  right 
through  into  Mongolia,  and  far  back  to  the  western  provinces,  was  one 
immense  coalfield,  producing  coal  as  good  as  that  of  Newcastle  and  South 
Wales,  with  a  good  deal  of  anthracite,  and  still  more  of  a  common  though 
very  useful  kind.  The  Chinese  brought  down  large  quantities  from  the  hills 
to  the  west  of  Peking,  on  the  backs  of  camels.  At  present  the  Chinese  merely 
scratched  the  surface,  for  they  had  no  machinery  with  which  to  reach  the 
deeper  coal,  and  the  means  of  transit  to  the  capital  were  very  imperfect ;  but 
he  believed  that  when  steam  machinery  was  introduced  the  coal  measures  of 
China  would  do  commercially  for  that  country  as  much  as  the  coal  of  England 
had  done  for  this  country. 

The  Bev.  Joseph  Edkiks  said  that,  from  a  geographical  and  ethnological 
point  of  view,  Peking  was  a  very  good  place  to  live  in,  because  there  several 
races  met,  several  languages  were  spoken,  and  various  geological  formations  were 
brought  into  conjunction  with  one  another.  The  Great  Wall  was  the  boundary 
of  the  great  plain  on  which  Peking  was  situated,  and  which  was  watered  by 
rivers  flowing  down  from  the  plateau  of  Central  Asia.  When  travelling 
through  California  and  up  the  Sierra  Nevada,  he  had  been  struck  by  the 
resemblance  between  the  physical  geography  of  the  neighbourhood  of  Peking 
and  that  of  the  North  American  continent.  In  both  cases  the  traveller 
ascended  from  a  vast  plain  through  a  broad  band  of  high  mountains  to  a 
plateau  beyond.  These  mountains  in  the  Peking  region,  though  they  had  not 
a  Yosemite,  were  interspersed  with  beautiful  valleys  and  pretty  brooks,  and 
here  and  there  an  overshot  mill  used  for  grinding  com  or  incense.  Higher 
still  he  came  to  a  great  grassy  plain,  and  farther  on  the  desert  was  reached. 
The  Bussians  were  the  most  distinguished  authorities  upon  Mongolia  and 
Siberia,  and  they,  not  an  Englishman,  ought  to  have  discovered  the  ancient 
residence  of  the  Mongol  emperors,  Shangtu.  In  a  short  time  the  Archiman- 
drite Palladius  would  make  a  journey  to  those  districts,  and,  as  he  was  a  man 
of  profound  knowledge  and  scholarly  instincts,  it  was  to  be  hoped  that  his 
investigations,  combined  with  those  of  Dr.  Bushell  and  other  explorers,  would 
afford  some  distinct  knowledge  of  the  topography,  geography,  and  archaeology 
of  that  part  of  the  world. 
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Seventh  Meeting,  23rd  February,  1874. 

The  Eight  Hon.  Sm  BAKTLE  E.  FKERE,  k.c.b.,  k.c.s.i.,  etc., 
President,  in  the  Chair. 

Elections. — Alexander  Durdop  Anderson,  Bag. ;  John  Hugh  Bain- 
bridge.  Esq, ;  Francis  Crowe,  ll.d.  ;  Frederick  Fawssett,  m.d.  ;  James 
Grant  Fraser,  c.E. ;  Beginald  Hankey,  Esq. ;  Percy  Hope,  Esq, ;  Capt, 
J,  Edward  Hunter,  r.n.  ;  Capt,  David  Miller,  r.n.  ;  WiUiam  Packe, 
Esq, ;  Hon.  Walter  Courtenay  Pepys ;  Theodore  Porges,  Esq. ;  Capt. 
Ebenezer  Bogers;  Major-Genercd  H,  S.  Bowan,  c.b.  ;  George  Bichard 
Stevens,  Esq. ;  H,  G.  Turner,  Esq. ;  Bev.  Arthur  N.  West. 

Presentations. — T.  B.  Buchanan,  Esq.;  M.  W,  Bichards,  Esq.; 
Bupert  Smith,  Esq. ;   William  Augustus  Older,  Esq. ;  Captain '  T.  C. 
'  Clarke,  r.a.  ;  Lieutenant  W.  T,  CHll,  r.e.  ;  Dr.  Francis  Crowe, 

Accessions  to  the  Library  from  February  9th  to  February  23rd, 
1874. — *  Contributions  to  Extinct  Fauna  of  the  Western  Territories.' 
By  J.  Lieidy.  Washington,  1873.  Donor  F.  V.  Hayden.  *  The 
Adirondack  Wilderness  of  New  York.'  By  V.  Colvin.  Albany, 
1873.  Donor  the  author.  *  Two  Years  in  Peru.'  By  T.  J.  Hutchin- 
son. 2  vols.  1873.  Donor  the  author.  *  Soundings  taken  by 
H.M.S.  Challenger  in  the  North  and  South  Atlantic  Oceans.'  By 
Captain  G.  S.  Nares,  r.n.  Donors  the  Admiralty.  *  Revista  de 
Antropologia.*  Madrid,  1874.  Donor  the  editor.  *  The  Province 
of  Hunan.'  By  Baron  Richthoven.  1870.  Donor  J.  Anderson, 
Esq. 

Accessions  to  Map-room  since  the  last  Meeting  of  February  9th, 
1874. — 5  Maps  from  the  *  Mittheilungen,'  by  Dr.  Petermann,  viz. : 
1.  Map  of  the  World,  Two  Hemispheres,  showing  the  Density  of 
Population ;  2.  Map  of  Europe,  showing  the  Density  of  Population ; 

3.  Asiatic  Russia,  showing  the  Route   of  Graf  Hans  Wiltschek ; 

4.  North-east  part  of  Persia,  showing  the  Route  of  Lovett,  Goldsmid, 
and  St.  John ;  6.  Map  of  the  Eastern  Extreme  of  New  Guinea.  By 
Captain  Moresby.  Presented  by  Dr.  Petermann.  Map  of  the  World, 
on  MerCa tor's  Projection,  showing  the  principal  Caravan  and  other 
Routes  of  Eastern  Commerce,  Ancient  and  Modem.  Presented  by 
Dr.  J.  Yeats,  ll.d.  2  Maps  of  China,  in  native  characters.  Pre- 
sented by  J.  Anderson,  Esq.,  f.r.g.s.  56  Sheets  of  the  French 
Charts.     Presented  by  the  D6p6t  de  la  Marine. 

The  President  announced  that  he  had  received  a  note  from  Mr.  Gladstone's 
private  secretary,  stating  that  Mr.  Gladstone  proposed,  ns  his  last  official 
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act,  to  recommend  to  the  Queen  that  the  children  of  Dr.  Livingstone  should 
receive  a  pension  of  200Z.  per  annum.  Among  the  Fellows  of  the  Society  there 
would  he  hut  one  feeling  with  regard  to  the  suitahility  of  this  mark  of  Her 
Majesty's  favour  towards  the  great  traveller. 

Since  the  last  meeting  of  the  Society  a  great  number  of  letters  had  been 
received  from  the  members  of  the  Relief  Expedition,  and  as  each  letter  came 
in  it  caused  a  fluctuation  in  the  feelings  of  those  who  received  it,  as  to  whether 
it  added  to  the  evidence  that  Livingstone  was  no  more,  or  gave  some  encourage- 
ment to  the  hope  that  he  might  be  still  alive.  On  the  one  hand  there  was  a 
general  likeness  in  all  the  statements  that  were  received,  though  they  came 
irom  three  writers  who  might  be  expected  to  give  different  accounts  of  what 
they  had  heard  and  seen  of  the  messenger,  upon  whose  information  their  belief 
in  Dr.  Livingstone's  death  was  founded.  It  was,  however,  very  singular  that 
they  all  seemed  to  refer  to  but  one  set  of  facts,  such  as  might  have  been  brought 
in  by  one  messenger  from  a  distance,  and  none  of  them  gave  those  variatii)ns 
which  might  have  been  expected  in  the  accounts  of  people  who  had  had  the 
power  of  cross-examining  the  witness  upon  whose  testimony  they  relied.  It 
was  still  more  extraordinary  that  none  of  them  seemed  to  speak  of  that  witness 
as  if  they  had  seen  and  heard  him.  It  was  quite  possible  that  all  the  letters 
yet  received  might  have  been  written  from  the  information  given  by  a  mes- 
senger who  had  merely  brought  in  a  message  from  somebody  who  was  still  at 
some  distance.  This  was  the  sole  ground  for  hope.  On  the  other  hand  there 
were  a  great  many  circumstances  which  looked  as  if  it  were  impossible  that 
the  story  of  Livingstone's  death  could  have  been  invented.  From  the  Nassick 
youths,  who  were  sent  by  the  Church  Missionary  Society  to  accompany  Living- 
stone, and  from  his  faithful  servant  Chumah,  who  had  been  with  him  through 
all  his  later  wanderings,  no  doubt  authentic  accounts  of  his  fate  would  be 
eventually  obtained.  From  what  he  had  said  it  would  be  seen  that  there  was 
fitill  room  for  a  very  painful  doubt  as  to  the  truth  of  the  information  received. 

The  Livingstonb  East  Coast  Aid  Expedition. 

NEWS  OF  THE  DEATH  OF  DR.  LIVINGSTONE. 

The  following  letters  and  extracts  of  letters  from  Lieutenants 
Oameron  and  Murphy  were  then  read  by  the  Secretary,  Mr.  C.  R. 
Markham,  c.b.,  f.r.s. 

1. — LtetUenanl  Cameron  to  Sir  Bartle  Freee. 

**  My  dear  Sir  Babtlb,  **  Unyanyembe,  October  20th,  1873. 

**  I  must  write  to  you  to  tell  you  of  the  sad  news  of  Dr.  Livingstone's 
death. 

"  We  heard  of  it  two  or  three  days  ago  from  Chumoi  [Chumah],  his  servant, 
who  had  come  in  advance  to  obtain  stores,  as  the  caravan  (which  is  bringing 
the  body^  is  utterly  destitute.  He  died  about  four  or  five  months  ago,  whilst 
looking  for  the  Fountains  of  Herodotus,  after  having  been  round  Lake  Bemba, 
of  d3rsentery,  after  a  fortnight's  sickness. 

"  I  have  (as  well  as  both  the  others^  been  greatly  knocked  about  bv  sickness 
here ;  I  have  had  eight  good  goes  ot  fever,  besides  an  attack  of  ophthalmia, 
which  renders  my  seeing  a  matter  of  some  difficulty  still. 

*'  Mr.  Markham  will  be  able  to  tell  you  all  about  us. 

"I  have  been  obliged  to  draw  to  buy  stores,  but  it  was  absolutely 
neccssar}'. 
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•*  We  had  only  thirteen  bales  when  our  pagazi  [porters]  engaged  to  here 
were  paid  off. 

"  Please  remember  me  kindly  to  Lady  Frere  and  your  family,  and  also  to 
the  members  of  your  staflf  when  you  meet  them. 

"  Please  excuse  this  short  note,  as  my  eyes  are  tired  out. 

*'  Dillon  and  Murphy  both  desire  to  be  remembered  to  you. 

"  V.  LovBTT  Cameron,  iun." 


2. — Lieutenant  Cameron  to  the  Secretary  of  the  Boyai  Oeographicai 

Society. 
"  Dear  Sir,  "  Unyanyembe,  October  16th,  1873. 

"  It  is  with  extreme  regret  I  write  to  announce  to  you  the  melancholy 
news  of  the  death  of  Dr.  Livingstone,  of  which  we  received  news  from  Ghumoi, 
his  servant,  who  came  in  in  advance  of  his  caravan,  in  order  to  get  some  stores, 
as  he  says  they  are  utterly  destitute. 

"  From  his  report  (Chumoi's),  they  passed  the  northern  shores  of  Lake 
Bemba,  and  arrived  at  about  10^  &  lat  on  the  Luapula,  when  the  Doctor  was 
attacked  w;ith  dysentery,* which  carried  him  ofif  in  about  ten  days  or  a  fortnight. 
His  servants  have  disembowelled  the  corpse  and  filled  it  with  salt,  and  put 
brandy  into  the  mouth,  &c.,  so  as  to  preserve  it,  and  are  bringing  it  along 
with  them.  They  have  also  two  boxes  of  books  with  them,  and  say  there  is 
another  at  Ujiji,  which  the  Doctor  told  them  to  fetch  and  take  down  to  the 
coast  with  them ;  so  I  intend,  as  the  caravan  consists  of  seventy  or  eighty 
men,  to  send  part  down  te  the  coast  at  once  with  the  body,  and  take  part  to 
Ujiji,  to  bring  back  the  said  box. 

^  I  intend  now  to  strike,  as  soon  as  possible,  for  the  furthest  point  reached 
by  the  Doctor  in  1871,  and  endeavour  to  trace  the  river  Lualaba  to  its  outlet; 
for  this  I  have  sufficient  stores,  but  I  have  been  obliged  to  purchase  largely 
here,  at  very  high  prices,  the  Arabs  charging  15  dollars  for  a  piece  of  satine 
(very  inferior  sheeting)  which  might  cost  3  dollars  at  Zanzibar;  certainly 
they  are  almost  out  of  stores  themselves. 

"It  is  very  difficult  to  get  pagazi,  as  Mirambo's  men  are  all  over  the 
country,  and  infest  every  ro2i  in  the  country,  and  they  are  all  afraid  to  go. 
Howev^,  I  am  in  hopes  of  getting  off  now,  as  soon  as  I  have  seen  the  Doctor's 
body  started  for  the  coast. 

**  The  reason  of  our  long  stay  is  the  amount  of  illness.  I  have  had  eight 
fevers  and  a  bad  attack  of  inflammation  of  the  eyes,  which  for  some  time 
rendered  me  quite  blind;  and  even  now  I  am  unable  to  use  them  for  long, 
and  my  sight  is  hazy  and  indistinct. 

"  On  our  arrival  here,  after  paying  off  pagazi,  wo  only  had  thirteen  bales  of 
cloth  left,  so  that  I  was  obliged  to  purchase  largely,  especially  as  I  thought 
Dr.  Livingstone  would  stand  in  need  of  supplies ;  and  as  it  turns  out,  he  was 
nearly  destitute  at  the  time  of  his  death. 

**  Mr.  Markham  will  be  able  to  give  you  more  details  from  a  letter  to  him, 
but  I  cannot  now  write  more  on  account  of  my  eyes. 

"  V.  LovETT  Cameron, 

**  Lieutenant  BJf, 

"  P.S. — Send  no  supplies  until  further  news  from  us. 

"  To  the  Secretary  of  the 

"  Boydl  Oeographicai  Society,  London/* 
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3. — Extracts  from  Lieutenant  Cameron's  Private  Letters. 

*'  Unjanjembe,  August  22Dd,  1873. 

"  We  have  all  been  down  with  fever  since  we  have  been  here,*  but  are  now 
pulling  round  again.  It  is  a  great  nuisance,  as  the  fever  made  me  lose  my 
lunars.  I  tried,  directly  I  was  able  to  think,  to  get  some,  but  was  so  shaky 
and  dazed  it  was  utterly  impossible.  I  am  afraid  Dillon  must  go  back,  as  he 
is  getting  quite  blind ;  in  fact,  the  last  day  or  two  he  has  been  unable  to  read 
or  write.  One  eye  was  afifected  first,  and  now  the  other  is  going.  He  ought 
decidedly,  in  my  opinion,  to  go  back,  and  I  have  strongly  advised  him  to  do 
80.  Murphy  seems  to  be  better  than  I  have  seen  him  since  he  joined  us  at 
Rehenneko,  although  he  has  had  his  share  of  fever  since  we  arrived  here.  The 
Arabs  here  are  as  civil  and  kind  as  possible,  and  seem  inclined  to  help  us  all 
they  can.f 

"  Our  road  up  from  Mdabwu  was  void  of  interest,  except  that  we  had 
some  arrows  fired  into  our  camp  by  Ruga  Ruga,  just  before  we  got  into  Unyan- 
yembe.  By  the  way,  Kazeh  and  Taborah  turn  out  to  be  one  and  the  same 
place,  and  the  name  Kazeh  is  well  known  to  all  the  Arabs  here.  They  laugh 
at  Stanley's  idea  of  Kazeh  meaning  a  kingdom." 

"September  lOUi,  1873. 

"  Since  I  wrote  the  foregoing  I  have  been  down  twice  more  with  fever,  but  I 
-am  now,  thank  God,  clear  of  it.  We  are  now  waiting  for  pagazi,  and  putting  our 
donkey  saddle-bags  to  rights,  prior  to  starting  for  Ujiji,  which  I  find  can  be 
reach^  in  twenty-two  marches,  or  about  thirty  days.  *  I  have  been  obliged  to 
buy  cloth  here  at  exorbitant  rates;  which  would  have  been  avoided  if  I  had 
been  in  a  position  to  hire  pagazi  to  bring  on  what  I  had  bought  at  Zanzibar, 
instead  of  having  to  sell  it  at  a  loss  to  pay  men.}  However,  now  I  think  we 
are  right  to  go,  by  Ujiji,  to  join  Livingstone.  In  the  mean  time  I  am  sending 
my  head  man  Issa  to  Zanzibar  to  get  what  stores  he  can,§  and  come  back 
and  meet  us  at  Uganda,  when  we  might  either  go  right  round  the  Victoria 
N'janza,  and  home  by  the  Asua  branch  of  the  Nile,  or  round  the  south  side, 
and  back  by  Kenia  and  Kilimanjaro.  I  should  like  an  answer  on  this  point 
to  meet  me  at  M'tesa's.  The  Victoria  K'yanza  ought  decidedly  to  be  kept 
intact  on  the  maps  until  it  has  been  properly  explored ;  for  I  have  taken  greiit 
trouble  to  find  out  about  it,  and  one  Arab  named  Sangoro,  who  has  a  tembe 
at  Ukerewe,  says  he  has  travelled  up  the  eastern  side  to  the  Bahari  Kgo,  and 
that  Speke's  map  is  right,  and  laughs  at  the  other.  I  find  nothing  is  known 
of  part  of  our  route,  namely,  that  near  the  Balegga  Mountains,  but  I  do  not 
anticipate  any  difficulty.  Some  of  the  surplus  water  of  the  Tanganyika  is 
reported  to  drain  off,  in  the  rainy  season,  by  way  of  the  Rukwa  lagoon  or 
swamp,  during  which  time  the  Rukwa  is  impassable.  I  suppose  Livingstone 
will  have  found  out  all  about  this  in  his  present  journey. 

*'  I  have  made  out  our  maps  as  far  as  this  place,  which  agrees  with  Spekc*s 
observations,  and  my  dead  reckoning  makes  my  previous  sights  a?ree.||     All 

*  Cameron  was  attacked  with  a  low  bilious  fever  on  August  10th. 

t  Dr.  Dillon  says :  "  The  Arabs  called  every  day,  bringing  sweet  limes,  pome- 
granates, or  custard-apples." 

X  '*  Lieutenant  Murphy  being  left  to  bring  on  the  stores  which  Cameron  counted 
on,  sold  some  at  an  immense  loss  to  hire  pagazis  to  bring  up  what  remained." — 
Mbs.  Cameron. 

§  Borne  of  Lieutenant  Cameron's  stores  were  left  at  Zanzibar  in  charge  of 
Dr.  Kirk. 

II  Lieutenant  Cameron  had  taken  19  observations  for  latitude,  and  4  for  longi- 
tude. The  sketch  maps  of  the  route  have  arrived,  and  are  in  the  hands  of  Captain 
Oeorge,  Curator  of  the  Map  Department,  r.g.s. 
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notes  on  the  geology  and  natural  history  of  the  region  we  passed  through  will 
be  found  in  my  journal.  I  am  happy  to  say  I  have  arranged  already  about 
the  canoes  for  crossing  the  Tanganyika  at  Ujiji,  having  secured  two  which 
will  take  from  three  to  four  donkeys  each,  besides  men  and  loads ;  so  I  hope 
not  to  be  delayed  there  for  any  time.  I  think  the  correct  place  to  steer  for 
will  be  the  underground  dwellings,  and  there  we  shall,  I  hope,  either  find  the 
Doctor  or  hear  of  his  whereabouts.  The  Arabs  here  are  going  to  give  us  an 
escort  past  Mirambo*s  country.  Our  askari  are  such  fearful  cowaids  that  one 
omnot  trust  them.  I  believe  Bambay,  and  about  four  others,  are  all  that 
would  stand  by  us  in  case  of  a  row,  unless  we  were  encamped  with  a  strong 
boma  round  us  to  prevent  their  bolting.'* 

«  September  20th,  1873. 

'*  It  is  dreadful,  this  waiting  here  for  lack  of  pagazi.  If  I  had  been  well,  we 
should  have  been  away  weeks  ago,  but  out  of  forty-five  days  *  I  have  had 
one  fever  of  eight  days,t  one  of  seven,  one  of  ^ye^X  one  of  four,§  and  now  am 
just  getting  well  of  a  violent  attack  of  headache,  which  lasted  for  five  days ;  so 

1  have  only  had  sixteen  days  well.  Dillon  is  much  better,  and  has  decided  to 
goon." 

"  September  27th,  1873. 

"•Still  detained  by  lack  of  pagazi,  but  I  hope  to  be  off  in  about  two  days  or 
80.  I  have  just  had  another  attack  of  fever,||  and  this  is  the  first  day  I  have 
been  able  to  do  anything.  Dillon  has  fever  every  other  day,  but  not  verv 
violently.  I  am  most  afraid  of  his  sight.  He  has  quite  lost  the  use  of  his  left 
eye,  and  has  occasional  symptoms  in  his  right.  It  is  atony  of  the  optic  nerve. 
He  himself  says  that  getting  back  to  a  temperate  climate  is  the  only  thing  to 
do  him  good.  I  also,  unfortunately,  have  a  slight  touch  of  ophthalmia  in  my 
right  eye,  which  prevents  my  taking  sights.  I  am  trying  the  left  eye,  but  it 
does  not  work  well.  To-day  I  am  expecting  a  visit  from  an  Arab  who  has 
just  como  from  Katanga,  and  from  whom  I  hope  to  have  some  news  of  tho 
Doctor.    To-morrow,  tiiank  goodness,  I  intend  to  make  a  start" 

"  September  29th,  1873. 

•*  Yesterday,  by  dint  of  great  labour,  I  got  16  pagazi  together  at  about 

2  PJL ;  bat  to-day  they  are  all  collected  at  Taborah,  and  a&aid  to  go  on,  and 
I  am  here  with  my  tent  cleared  out,  and  not  a  soul  to  move  a  thing.  I  am 
thinking  of  going  on  by  myself  as  light  as  I  can,  if  I  can  get  enough  of  the 
pagazi  I  have  already  engaged.  I  know  I  could  cut  adrift  a  lot  of  gear,  which, 
if  the  oth^  two  come,  must  come  also,  and,  if  to-morrow  is  not  more  satis- 
factory, I  shall  set  about  it  at  once.  I  have  been  over  to  Taborah  to  try  and 
get  the  pagazi  to  come,  but  it  is  dreadful.  Oh  1  for  a  chance  to  get  out 
of  this  fever-stricken  spot  and  to  feel  one  is  doing  something.  I  would  go  on 
even  if  I  had  to  walk  barefoot  all  the  way.  If  I  went  on  by  myself  I  would 
take  9  askari,  and  arm  6  of  the  best  pagazi  with  spare  rifles,  which,  with  my 
servant,  would  give  me  16  well  armed  men  besides  myself.  If  I  could  only 
get  them  to  stick  together  I  should  be  perfectly  confident  about  it.  Coute  que 
caute  I  must  go  on  somehow  or  anotheir,  as  I  do  not  feel  justified  in  stopping 
here  any  longer." 

*  August  6th  to  September  20th« 

t  August  10th.  to  18th. 

i  These  two  attacks  were  between  August  22nd  and  September  10th. 

I  Between  September  10th  and  20th. 

It  His  flflh  fever  sinoe  arriving  at  Unyanyembe. 
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"October  16th,  1873. 

"  Since  I  wrote  last  •  I  have"  been  quite  blind  of  both  eyes,  and  very  bad 
indeed  with  fever.  So  I  have  been  helpless.  We  have  just  received  news  t 
of  Dr.  Livingstone's  death ;  and  all  his  people,  with  his  body,  will  be  here  in 
a  few  days.  Livingstone  first  reached  the  middle  of  the  north  shore  of  Lake 
Beraba ;  X  being  unable  to  cross,  he  doubled  back  and  rounded  it,  crossing, 
besides  the  Ghambesi,  three  other  rivers  flowing  into  the  lake.  He  then  went 
(as  far  as  I  can  make  out)  looking  for  the  Fountains  of  Herodotus,  and,  I  think, 
crossed  the  Luapula,  marching  in  a  dreadful  marshy  country,  with  the  water, 
for  three  hours  at  a  time,  above  their  waists,  len  of  the  men  died,  and 
several  ran.  His  caravan  now  consists  of  79  men.  No  dmibt  I  shall  learn 
more  when  it  arrives.  Livingstone  died  of  dysentery  soon  after  crossing  tiie 
Luapula,§  about  four  or  five  months  ago.  So  the  Arab,  who  said  he  saw  him 
well  at  Katanga  about  two  months  or  so  ago,  must  have  been  mistaken. 

^  These  horrible  fevers,  and  my  blindness,  have  quite  prevented  my  doing 
anything  since  I  last  wrote,  and  my  eyes  now  are  far  from  perfect.  However,, 
they  are  getting  better  rapidly.'* 


4. — Extract  from  a  Letter  of  Lieut  Murphy,  r.a. 

**  Unyanyembe,  October  18th,  1873. 

"We  have  been  expecting  for  several  weeks  to  have  an  opportunity  of 
sending  letters  down  from  here  to  the  coast  by  a  responsible  hand,  but  the 
departure  of  our  own  man  has  been  continually  put  off,  and  in  the  present 
disturbed  state  of  the  country,  with  the  Arabs  hostile  to  us,  though  they  con- 
ceal it,  we  did  not  like  sending  by  any  of  the  Arab  caravans.  However,  a  few 
letters  have  to  be  sent  down  at  once  now,  and  we  must  trust  them,  for  we 
have  received  the  very  important  intelligence  that  Dr.  Livingstone  is  dead. 
Two  days  ago  one  of  his  chief  men  (educated  under  Dr.  Wilson  at  Bombay), 
having  a  letter  written  by  another  of  his  followers,  also  a  pupil  of  Dr.  Wilson's, 
called  Jacob  Wainwright  (a  negro  in  spite  of  his  name),  saying  that  as  they 
had  heard  that  Dr.  Livingstone's  son  was  here,  they  were  bringing  in  his 
father's  body  (he  having  died  from  illness),  which  they  had  picued  after  a 
fashion  and  carried  so  fiu:.  From  the  messenger  we  learned  tnat  on  leaving 
this  place  on  parting  with  Stanley,  Dr.  Livingstone  had  gone  south  of  the 
Lake  Tanganyika,  and,  crossing  the  Ghambesi,  had  travelled  along  the  south 
side  of  the  hike  Bemba,0  crossing  three  small  rivers,  was  there  taken  ill,  and 
had  to  be  carried  on  a  litter,  and  going  on  round  the  lake  had  died,  apparently 
of  dysentery,  before  reaching  the  River  Luapula.^  His  followers  had  then 
subjected  the  body  to  a  rough  process  of  preservation,  and  taking  it  with 
them,  spite  of  the  greatest  opposition  on  the  part  of  the  inhabitants  of  the 
country  through  which  they  passed,  whose  superstitious  fears  were  roused,  they 
had  brought  it  thus  far  to  show  that  their  master  was  really  dead,  and  that  they 
had  not  deserted  him.    So  poor  Dr.  Livingstone  is  gone  at  last,  without  being 

*  "  On  September  30th  Oameron  was  struck  down  with  what  Dr.  Dillon  calls  » 
very  severe  attack  of  fever,  and  was  quite  blind  of  both  eyes  until  October  14th,. 
when  he  was  able  to  see  dimly  with  one." — ^Mbs.  Oamebon. 

t  Brought  by  Livingstone's  servant,  named  Obumah.  Lieutenant  Muiphv 
adds  that  Gbumah  brought  a  letter  &om  Jacob  Wainwright,  one  of  the  Nasaok 
boys  who  was  with  Dr.  Livingatone. 

X  OrBangweolo. 

'  Lieutenant  Murphy  says,  **  before  reaching  the  river  Luapula." 
Or  Bangweolo.  ^  Oameron  says,  **  after  crossing  the  Luapula." 
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allowed  to  complete  the  final  link  in  the  chain  of  his.  discoveries,  as  he  always 
thought  this  last  journey  would  enable  him  to  do.  It  will  now  be  our  duty 
to  proceed  to  the  furthest  point  he  reached  on  his  former  journey,  and  take  up 
his  exploration  from  there." 


6. — Despatch  from  Captain  Prideaux,  EM.  Acting  Coruut-Oeneral  at 
Zanzibar,  to  Eabl  Granville. 

«  My  LobD,  «  Zanzibar,  January  12th,  1874. 

**  I  have  the  honour  to  acquaint  your  Lordship  that  for  some  weeks  past 
rumours  have  been  prevalent  in  Zanzibar,  to  the  effect  that  Dr.  Livingstone 
had  died  near  Ujiji,  and  that  his  body  had  been  preserved  and  enclosed  in  a 
box  for  transportation  to  the  coast. 

**  2.  On  the  3rd  January  these  rumours  were  confirmed  by  letters  received 
from  Lieutenant  V.  L.  Cameron,  b.n.,  commanding  the  Livingstone  East 
Coast  Expedition,  the  latest  of' which  was  dated  Unyanyembe,  October  22, 
1873.  As  these  letters  were  forwarded  under  flying  seal  for  the  information 
of  the  Political  Agent,  I  have  been  able  to  glean  from  them  the  following  par- 
ticulars regarding  the  latest  movements  of  Dr.  Livingstone,  and  the  circum- 
stances attending  his  deat^. 

"  3.  It  appears  from  the  information  given  to  Lieutenant  Cameron  by  the 
Doctor's  servant^  Chumah,  that  Livingstone  proceeded  from  Ujiji  to  the  middle 
of  the  northern  shore  of  Lake  Bemlj^  (Bangweolo),  and  that,  being  unable  to 
cross  it,  he  retraced  his  steps  and  rounded  it  to  the  southward,  crossing  besides 
the  Chambeze  three  other  rivers  which  flowed  into  the  lake.  He  then  went 
(so  far  as  Lieutenant  Cameron  is  able  to  make  out)  in  search  of  the  ancient 
Fountains  of  Herodotus,  and  eventually  turned  to  the  eastward  and  crossed  the 
Luapula.  After  marching  for  some  days  through  an  extremely  marshy 
country,  in  which,  sometimes  for  three  hours  at  a  time,  the  water  stood  above 
the  waists  of  the  travellers,  the  Doctor  succumbed  to  an  attack  of  dysentery, 
which  carried  him  off  after  an  illness  of  ten  or  fifteen  days.  During  this 
trying  journey  two  of  his  men  died,  and  several  deserted.  The  remainder, 
seventy-nine  in  number,  disembowelled  the  corpse,  and  embalmed  it  as  well  as 
they  were  able  with  salt  and  brandy.  On  nearing  Unyanyembe,  Chumah, 
widi  a  few  others,  started  ahead  in  order  to  procure  supplies,  as  the  party  was 
nearly  starving ;  and  the  remainder,  with  the  body,  were  reported  to  be  distant 
from  ten  to  twenty  days'  march  from  Unyanyembe  at  the  date  of  Lieutenant 
Cameron's  letter. 

"  4.  It  will  be  seen,  on  reference  to  Dr.  Livingstone's  last  communication  to 
your  Lordship's  address  (dated  1st  July,  1872),  that  the  account  given  by  the 
Doctor's  servants  of  his  latest  movements  agrees  in  the  main  with  the  route 
sketched  out  by  the  traveller  himself  before  leaving  Unyanyembe.  His  in- 
tention was  to  go  southwards  to  Ufipa,  then  round  the  south  end  of  Tanga- 
nyika, and,  crossing  the  Chambeze,  to  proceed  west  along  the  shore  of  lake 
Bangweolo.  Being  then  in  lat.  12**  s.,  his  wish  was  to  go  straight  west  to  the 
ancient  fountains  reported  at  that  end  of  the  watershed,  then  to  turn  north  to 
the  copper-mines,  of  Katanga,  and,  after  visiting  the  underground  excavations, 
to  proceed  to  the  head  of  Lake  Lincoln,  whence  he  would  retire  along  Lake 
Kamolindo  towards  Ujiji  and  home.  He  distinctly  stated  that  it  was  not  his 
intention  to  return  northward  through  the  Mauyiiema  country ;  and,  as  he 
estimated  the  duration  of  his  journey  from  Ujiji  and  baek  again  at  eight 
months,  it  is  not  unreasonable  to  infer  that  the  design  had  been  completely 
carried  out,  and  that  Livingstone  was  on  his  homewa^  journey  when  attacked 
by  the  disease  to  which  he  fell  a  victim.    I'his  supposition  is  rendered  more 
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probable  by  the  fact  that  when  the  Doctor  left  Unyanyembe  he  was  well  sup- 
plied with  stores  and  provisions,  and  that  he  is  reported  by  his  servants  to 
have  been  nearly  destitute  at  the  time  of  his  death. 

"  5.  A  letter,  which  I  received  the  same  day  (January  3)  from  Sa*id  bin 
S&lim,  the  Arab  (Jovemor  of  Unyanyembe,  further  informed  me  that  the  death 
occurred  at  Lobisa.  If  this  is  correct,  and  if  that  district  is  accurately  laid 
■down  upon  the  maps,  Dr.  Livingstone  must  have  proceeded  further  to  the 
eastward  than  was  supposed  by  Lieutenant  Cameron,  who  fixes  the  spot  when 
he  died  approximately  at  10°  8.  lat.  and  28**  e.  long. 

"  6.  The  messenger,  who  brought  Lieutenant  Gameron^s  letters,  reports  that 
the  road  from  Ujiji  to  the  coast  is  now  perfectly  clear ;  and  that,  as  Mirambo 
is  entirely  destitute  of  ammunition,  notning  is  to  be  feared  from  him  or  his 
adherents.  In  fact,  he  asserts  that  there  is  not  a  charge  of  powder  in  the  whole 
<X)untry. 

"  7.  As  a  mark  of  respect  to  the  memory  of  Dr.  Livingstone,  the  flagstaff 
of  this  Agency  was  kept  at  half-mast  from  sunrise  to  sunset  on  the  6th  of 
January.  This  example  was  followed  by  His  Highness  the  Sultan,  by  Her 
Majesty's  ships-of-war  then  in  harbour,  the  Briton  and  the  Daphne^  and  by 
the  Consular  representatives  of  the  other  foreign  Powers  at  Zanzibar,  from  all 
of  whom  I  received  letters  of  condolence  on  the  death  of  this  eminent  explorer 
and  distinguished  servant  of  the  Queen. 

"  I  have,  &a, 
(Signed)        "  W.  F.  Pbideaxtx." 

Mr.  E.  Hutchinson  (Secretary  to  the  Church  Missionary  Society)  had  at 
first  entertained  some  doubts  of  the  credibility  of  the  statements  with  regard 
to  Livingstone's  death,  resting,  as  they  appeared  to,  on  mere  native  evidence, 
until  he  saw  the  name  of  Jacob  Wainwright  mentioned  in  the  papers,  but 
then  he  feared  the  worst.  In  the  early  part  of  1872  the  Church  Missionary 
Society,  feeling  a  deep  interest  in  Dr.  Livingstone,  and  knowing  that  it  had  at 
the  Nassick  Asylum  material  available  for  his  purposes,  suggested  that  some  of 
the  Nassick  boys  should  be  sent  to  him.  They  telegraphed  to  Mr.  Price,  who 
had  charge  of  the  asylum,  lo  ask  for  volunteers  to  go  with  Livingstone.  The 
offers  were  so  numerous  that  it  was  a  difiBcult  matter  to  make  a  selection, 
but  six  were  finally  chosen,  their  leader  being  Jacob  Wainwright,  whom  Mr. 
Price  described  as  a  well-educated,  thorcmghly  reliable,  earnest,  good  young 
man.  The  party  started  early  in  1872,  arrived  at  Zanzibar  just  after  the 
Dawson  Expedition  had  been  arraixged,  and  reached  Livingstone  in  August, 
1872.  If  the  news  were  true  that  Chumah,  bearing  a  letter  from  Jacob  Wain- 
wright, had  arrived  at  the  place  from  which  Lieut.  Murphy  had  written, 
there  could  be  very  little  doubt  that  what  Jacob  Wainwright  had  written 
was  true,  and  that  Dr.  Livingstone  was  no  more.  If  the  circumstances  justified 
it,  the  Church  Missionary  Society  would  probably  bring  Wainwright  home  to 
England,  before  he  was  finally  sent  to  Mombas  to  assist  in  the  suppression 
of  the  East  African  slave-trade. 

The  Pbesident  explained  that  the  Nassick  lads  referred  to  by  Mr.  Hutchin- 
son were  liberated  slaves,  who  had  been  educated  as  Christians  at  the  Nassick 
Asylum  of  the  Church  Missionary  Society,  a  short  distance  from  Bombay. 
When  he  visited  India  Dr.  Livingstone  spent  a  couple  of  days  at  Nassick,  and 
took  some  of  the  young  men  away  with  him.  He  was  extreme\y  pleased  with 
all  that  he  sasv  at  the  asylum,  and  he  relied  upon  the  boys  as  likely  to  be 
most  useful  assistants  to  him  in  his  traveU.  As  far  as  was  known,  none  of 
those  boys  had  failed  him.  As  soon  as  it  was  determined  to  send  out  the 
expedition  which  preceded  that  of  Lieutenant  Cameron,  the  Church  Missionary 
Society  sent  six  more  to  join  their  companions.  The  Society  would  be  glad  to 
hear  that  as  soon  as  Dean  Stanley,  at  St.  Petersburg,  heard  of  the  reported 


Digitized  by 


Google 


FjiB.  23,  1874.]         EXPLORATION  OF  THE  RIVER  VOLTA.  183 

•death  of  Dr.  Livingstone,  he  wrote  to  Sir  Ueniy  Rawlinson  and  told  him  that, 
though  it  was  very  unusual  for  the  authorities  at  Westminster  Ahhey  to  take 
any  steps  in  anticipation  of  an  application  to  them  from  the  friends  of  any 
great  man  who  might  be  deceased,  yet  that  he  felt  this  was  such  a  special 
occasion  that  he  begged  Sir  Heury  to  remember  that  in  the  event  of  Dr. 
Livingstone's  body  being  brought  to  England,  he  would  be  glad  to  give  him  a 
resting-place  in  the  great  Abbey. 

Australian  Exploration. 

Referring  then  to  the  recent  successful  expeditions  across  the  interior  of 
Western  Australia,  the  President  said  : — Members  of  the  Society  will  have 
learnt  from  the  papers  the  news  of  the  success  of  one  of  the  expeditions  which 
had  started  from  the  Telegraph  line,  in  the  interior  of  Australia,  in  the  endea- 
vour to  penetrate  to  the  West  Coast  at  Swan  Kiver.  The  successful  expedition 
is  that  of  Colonel  Egerton  Warburton,  who  started  with  camels,  instead  of 
horses,  as  his  pack-animals ;  and,  taking  a  more  northerly  route  than  was 
attempted  by  others,  has  reached  the  Swan  River  Settlement.  The  journey, 
in  point  of  distance  travelled  and  the  difficulties  of  the  country,  is  scarcely 
inferior  to  the  famous  strides  across  the  continent  performed  by  Burke  and 
Wills,  and  by  Macdouall  Stuart.  Li  short,  it  is  one  of  the  great  geographical 
exploits  of  the  day ;  and  great  honour  is  due,  not  only  to  the  able  leader,  but 
to  the  two  private  gentlemen  of  South  Australia,  the  Hon.  Thomas  Elder  and 
Mr.  W.  W.  Hughes,  by  whose  munificence  the  expedition  was  equipped.  I 
will  only  add  that,  when  a  report  on  the  journey  reaches  the  Council,  no  time 
will  be  lost  in  giving  an  evening  to  the  subject  of  this  great  Australian  feat  in 
exploration. 

The  following  papers  were  then  read : — 

1.  Exploration  of  (he  Biver  Volta,  West  Africa.    By  Captain 
James  A.  Croft. 

PoR  many  years  I  had  been  anxious  to  explore  the  Yolta,  so  in  the 
early  part  of  1872  I  made  an  application  to  the  Administrator  of 
the  settlement  of  the  Gold  Coast,  H.  T.  Ussher,  Esq.,  for  a  grant  of 
land  on  the  banks  of  that  river,  with  a  view  to  opening  up  a  com- 
mercial intercourse  with  the  Addah  people,  and  from  Ihenoe  with 
the  interior,  but  first  of  all  establishing  a  depdt  near  the  mouth, 
having  at  my  command  a  steamer  of  very  shallow  draught,  which 
my  friend,  Messrs.  Millers  of  Glasgow,  had  built  expressly  for  the 
Niger  and  Tolta. 

Mr.  TJssher  very  kindly  granted  my  request,  knowing  how  very 
important  a  step  of  the  kind  would  be  if  friendly  intercourse  and 
good  feeling  could  be  established  with  the  surrounding  and  interior 
tribes ;  he  also  promised  me  every  support,  and,  in  case  of  need,  a 
few  Housas  to  protect  the  steamer.  Unfortunately  my  kind  friend, 
Mr.  Ussher,  after  labouring  and  suffering  for  a  number  of  years,  had 
to  succumb  from  ill-health  and  return  home  much  regretted ;  after 
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some  time  Colonel  Harley,  aB.,  was  selected,  and  arrived  at  Cape 
Coast  to  administer  the  Government. 

Having  made  all  arrangements,  early  in  December,  1872,  I 
proceeded  to  the  Yolta.  Crossing  the  bar,  steaming  fall  speed,, 
about  half  ebb,  and  having  steam-launch  ahead,  I  followed  Cap- 
tain Glover's  directions,  which  1  proved  at  that  time  to  be  quite 
correct.  Upon  entering  the  river  fairly,  I  found  that  the  sea  had 
made  a  clean  breach  through  the  narrow  neck  of  land  which  formed 
the  west  point  and  acted  as  well  as  any  breakwater ;  not  a  canoe 
or  native  being  visible  anywhere,  I  fired  one  of  our  4-pounder8  to 
wake  them  up.  Proceeding  along  the  west  bank  until  I  came  to  a 
shed,  which  afterwards  turned  out  to  be  Government  property, 
built  to  store  coals,  I  thought  it  prudent  to  anchor,  and  made  fast 
to  the  bank  p-o  tern.  From  the  description,  I  reckoned  that  I  could 
not  be  far  from  the  ground  the  Colonial  Government  had  granted 
me,  but  little  expected  that  the  narrow  strip  of  land  which  the  sea 
had  actually  wrested  away  was  it ;  however,  it  was  too  true !  As  it 
never  could  have  been  made  use  of  to  build  upon,  I  did  not  regret 
this,  and  immediately  applied  to  Colonel  Harley  for  a  fresh  grant, 
which  he  politely  refused,  stating  that  Her  Majesty's  Government 
was  not  in  a  position  to  give  any  further  grants.  I  found  afterwards 
that  Her  Majesty's  share  of  the  land  was  a  swamp,  and  was  quite 
agreeable  that  she  should  retain  it,  at  the  same  time  feeling  I  had 
nothing  to  expect  from  Colonel  Harley.  We  had  not  been  fast  to 
the  bank  very  long,  and  were  busy  landing  our  deck  cargo,  which 
consisted  of  coals  and  shocks  (the  latter  are  made  into  casks  to  put 
palm-oil  into),  when  a  canoe  came  in  sight,  and  brought  alongside 
Her  Majesty's  representative,  a  Sierra  Leone  gentleman,  sub-col* 
lector  of  customs,  who  amused  me  by  at  once  showing  his  great 
importance,  and  demanding  if  I  had  a  permit  to  land  my  cargo  on 
this  dreary  spot  of  sand,  swamp,  and  mosquitos,  miles  away  from 
any  human  habitation.  He  showed  me,  at  the  same  time,  a  printed 
tariff  of  everything  liable  to  duty  :  this  I  may  say  took  me  quite  by 
fcurpriae,  never  anticipating  that  my  efforts  to  open  up  my  objects 
were  to  be  saddled  with  these  duties,  having  been  led  to  expect 
that  none  would  be  imposed  until  commerce  was  fully  developed. 
Two  of  the  chiefs  from  Addah  Foh  came  with  him  to  welcome  me, 
offering  me  every  assistance.  After  a  long  palaver  about  the 
prospects  of  trade,  <&a,  I  asked  them  to  accompany  me  in  the  steam- 
launch,  and  away  we  went  sounding  up  the  right  bank;  after  some 
time  found  a  channel  deep  enough  as  far  as  Addah  Foh,  and,  landing 
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my  new-made  acquaintances  at  their  own  village,  I  returned  to  the 
steamer,  remaining  in  the  same  plaoe  for  the  night. 

Not  much  rest  to  be  obtained  except  under  a  good  mosquito- 
curtain  that  night ;  all  my  Europeans  (captain,  officers,  and  engi- 
neers) had  been  walking  the  deck  and  trying  every  conceivable 
plan  to  get  a  little  sleep.  The  following  day  we  bid  adieu  to  this 
nest  of  mosquitos  and  sand-flies,  and  steamed  up  to  Addah  Fob, 
where  we  were  received  by  the  whole  of  the  population  with  great 
rejoicing,  chiefe  and  headmen  bringing  presents  of  palm -wine,  fowls, 
turkeys,  &c.,  &c.  Nothing  could  exceed  their  delight  as  we  lay 
doae  alongside  the  bank  ;  they  had  free  access  to  the  steamer,  and 
oame  and  departed  as  they  felt  inclined.  A  small  market  was 
quickly  established  by  the  natives,  and  a  roaring  trade  done  in 
vegetables  and  eatables,  with  not  only  the  Kroomen  and  firemen, 
but  amongst  themselves,  as  they  remained  until  dusk,  boiled  ground- 
nuts being  one  of  the  staple  articles  of  food,  with  palm-wine  to  wash 
it  down.  We  established  at  once  a  most  friendly  feeling.  The 
principal  man,  Dubarti,  gave  me  the  use  of  his  house  to  store  my 
goods  and  make  a  shop  of,  and  procured  labourers  to  land  and 
carry  them  up ;  these  I  paid  at  the  rate  of  9d,  a  day  in  cowries,  but, 
like  all  Africans,  they  very  soon  got  tired  of  work,  and  after  a  few 
days  I  found  great  difficulty  in  getting  them  to  come. 

Dubarti,  with  his  friends  and  relatives,  gave  me  a  piece  of  land,  a 
waterside  frontage  of  200  feet,  lying  back  370  feet,  which  they  soon 
cleared  at  my  expense,  and  entered  into  a  contract  to  build  pre- 
mises upon  it.  We  were  busy  each  day  landing  and  storing  the 
goods  away.  I  frequently  amused  myself  with  my  double-barrel  in 
the  steam-launch,  and  sounded  all  the  different  channels,  in  the  hope 
of  finding  one  amongst  the  group  of  Grass  Islands ;  but  it  was  not 
until  after  spending  many  days  at  it  that  a  channel  was  found,  with 
5  feet  of  water  at  half  ebb,  across  a  long  shoal  of  about  1^  mile. 

My  intercourse  with  the  natives  soon  led  to  business,  and  it  was 
not  long  before  palm-oil  and  palm-kernels  were  brought  for  sale. 
On  one  of  my  sounding  excursions  I  paid  a  visit  to  the  king  of 
Addah,  the  principal  town ;  he  received  me  in  state,  calling  all  his 
chiefs  around  him,  and  professed  himself  very  pleased  at  my  settling 
amongst  them,  promising  to  protect  any  property  I  might  land. 
Went  through  the  ceremony  of  drinking  His  Majesty's  health  in 
some  horrible  stuff  labelled  cognac — more  like  turpentine  than  any- 
thing else— and  wished  him  good-bye,  inviting  him  to  pay  the 
steamer  a  visit.  I  sent  His  Majesty  e^erwards  a  present  of  a  case 
of  Geneva  and  a  piece  of  silk,  in  exchange  for  some  trifling  present 
received,  for  which  he  was  very  grateful.    On  Christmas-day  I  gave 
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a  dinner  on  board,  inviting  several  of  the  chiefs  of  Addah  Fob,  who 
behaved  very  nicely  on  the  occasion,  and  seemed  to  enjoy  our  way 
of  cooking.  In  all  my  experience  I  had  never  met  with  a  better 
disposed  set  of  natives  and  keener  traders.  Finding  the  Government 
insisted  upon  duties  being  paid,  when  they  were  being  evaded  by  the 
'Quittas  and  Awoonahs,  who  were  smuggling  spirits,  without  any 
attempt  on  the  part  of  our  Government  to  stop  it  from  the  left  bank 
of  the  river,  I  determined  to  go  up  to  Cape  Coast  and  see  Colonel 
Harley,  and  get  him,  if  possible,  to  put  a  stop  to  it.  It  is  need- 
less to  say,  after  spending  a  week  and  steaming  240  miles  for  the 
purpose,  I  returned  with  empty  promises ;  neither  coidd  I  obtain 
any  information  from  him  as  regards  where  the  Protectorate  ended. 
The  Americans,  who  carry  on  the  principal  part  of  the  rum  trade, 
had  only  to  go  a  few  miles  on  the  east  side  of  the  Volta  and  land 
all  free,  and  it  was  afterwards  smuggled  up  the  river. 

After  many  delays,  caused  by  my  having  to  meet  the  various 
mail-steamers,  it  was  not  until  the  8th  February,  1873,  I  made  a 
start  up  river,  wishing  our  friends  adieu,  who  were  not  best  pleased 
at  the  idea  of  our  going  up,  and  declared  it  was  a  matter  of  im- 
possibility. At  noon  we  swung  round,  and  away  we  steamed,  going- 
slow  or  otherwise,  according  to  soundings.  We  had  previously  laid 
down  buoys  to  steer  between  where  it  was  shallowest.  After 
crossing  the  first  shoal,  had  to  anchor,  and  wait  for  the  boat  to  pick 
them  up.  After  this  found  but  little  difficulty,  and  anchored  at 
3  P.M.  off  the  town  of  Grave,  amidst  the  cheers  of  the  people,  who 
flocked  on  board,  capering  and  dancing  all  round  the  decks.  Landed, 
and  paid  a  visit  to  the  king ;  went  through  the  usual  ordeal,  after 
waiting  for  some  time.  I  am  thankful  to  say  it  was  palm-wine  this 
time,  and  not  cognac.  Took  a  stroll  through  the  town,  which  was 
shaded  by  some  fine  trees. 

The  natives  had  no  oil,  nor  did  they  trade  in  anything  but  live- 
stock (for  which  they  carry  down  and  sell  to  the  people  of  Quitta) 
and  Jellah  coffee,  for  supplying  Her  Majesty's  ships  and  any  other 
vessels  calling.  The  coffee  being  remarkably  cheap,  we  did  a  small 
cash-trade ;  but  finding  it  was  not  worth  remaining  for,  proceeded 
the  following  day,  at  noon,  up  river,  having  to  anchor  and  sound 
repeatedly.  The  crossings  were  very  narrow  and  shoal,  we  therefore 
had  to  wait  for^the  flood ;  after  doing  so  safely,  picked  up  the  buoys 
and  proceeded,  passing  several  rocks,  some  above  water ;  soundings 
very  irregular,  the  banks  of  the  river  just  below  Homie  being  all  rocky, 
and  the  colour  of  ironstone.  Abreast  of  Homie  we  shoaled  suddenly 
and  took  the  ground,  but  by  disconnecting  and  working  the  steamer's 
head  round,[first  one  paddle  and  then  the  other,  she  gradually  slipped 
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off  into  deep  water,  anchoring  for  the  night — mosquitos  iunnmerable. 
The  following  day  the  greater  portion  was  spent  in  sounding ;  but 
after  finding,  as  we  thought,  a  channel,  with  5  or  6  feet  upon  it,  pro- 
ceeded, but  in  crossing  again  took  the  ground,  remaining  firmly  fixed 
for  seyeral  hours,  having  when  the  tide  fell  about  2  feet  of  water  from 
the  fore  ri^ng.  Got  all  the  shovels  together,  and  set  all  hands  to 
work  digging  her  out ;  gradually  succeeded,  and,  with  the  assistance 
of  the  engines,  she  came  oflf ;  crossing  a  little  lower  down,  between 
two  buoys,  the  natives  from  Tefflee  visited  us,  bringing  fresh  stock 
for  sale,  wanting  cash  in  exchange.  Anchored  late  in  the  day  ofif  a 
place  called  Blappa ;  remaining  the  whole  of  the  following  one,  to 
give  the  natives  a  chance  of  trading,  if  so  disposed.  Landed  to  see  the 
chief  and  the  country :  it  is  said  to  be  the  high  road  to  the  oil- 
districts.  Saw  little  oil ;  but  altogether  a  very  wretched  place,  and 
must  be  under  water  when  river  riseti.  "Weighed  the  following  day, 
anchoring,  surveying  as  we  went  along — most  of  the  channels  had 
to  be  buoyed — reaching  a  large  town,  called  Battoh,  where  we 
anchored.  The  banks  here  are  exceedingly  steep,  and,  getting 
higher,  I  landed  and  paid  my  respects  to  the  King  and  Chiefs,  who 
appeared  to  be  a  sulky  dram-drinking  set,  and  opposed  to  our  going 
up  the  river.  Unfortunately  my  friend  here,  a  man  of  the  name  of 
Quabino  Battoh,  a  good  trader,  was  away  at  his  farms.  Finding  no 
channel  for  the  steamer,  after  sounding  in  every  direction,  and  spend- 
ing several  days,  I  determined  to  leave  her  under  charge  of  the  captain, 
and  proceed  by  gig  to  Amedica,  giving  him  directions  to  act  in  a 
friendly  manner  and  buy  any  produce  they  might  bring  on  board.  It 
was  now  that  I  required  my  beautiful  steam-launch,  whichhad  become 
a  wreck  on  Christmas-day,  through  the  stupidity  of  those  in  charge. 
There  was,  however,  nothing  for  it  but  to  take  the  gig  and  load  the 
surf-boats  with  cargo  and  provisions  required.  Having  started  our 
surf-boat  overnight,  on  the  morning  of  the  14th  I  followed  with  my 
friend,  Mr.  *W.  Addoe,  a  native  of  Accra,  in  the  gig,  soimding  all  the 
way.  No  appearance  of  hostility  on  the  part  of  the  natives :  this  I  was 
led  to  expect  might  occur,  but  all  seemed  friendly.  At  Vloe  came 
across  a  number  of  rocks,  some  just  awash  and  others  well  above 
water — no  mention  of  any  in  any  previous  survey — took  all  the 
necessary  bearings,  and  marked  them  down.  Finding  the  Kroo- 
boys  getting  fagged,  we  brought-to  under  the  shade  of  a  large  tree 
and  had  breakfast,  enjoying  it  very  much.  The  banks  of  the  river 
were  getting  very  much  higher  and  well  wooded — chiefly  cotton- 
trees.  Passed  the  island  of  Doflfoo ;  the  town  was  destroyed  by 
Governors  Ussher  and  Glover  in  the  colonial  steamer  Ekoy  in 
July,  1869,  and  great  numbers  killed  for  marauding  and  assisting 
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the  A8bantee6.    We  found  they  had  located  on  the  left  bank  of  ^ 
the  river,  and  were  evidently  not  quite  sure  whether  we  were  * 
friendly  inclined.     Through  my  friend  I  was  able   to  tell  them  "^ 
that  I  came  for  trade,  and  not  war,  at  which  they  were  apparently  p^ 
pleased;  but  I  also  threatened  to  punish  them  if  they  molested  ^ 
my  boats  passing  up  and  down.     After  passing  numerous  small    -^ 
villages,  and  speaking  to  all  in  a  friendly  way,  we  at  last  reached    ^ 
Amedica,  landed,  and  climbed  up  a  steep  bmk,  40  feet  high ;  country    A 
thickly  wooded.    The  surf-boat  arrived  an  hour  after  us,  although    fii 
it  had  started  the  previous  day.     Here  1  saw  for  the  first  time    t^ 
anything  like  business  going  on — canoes  arriving  and  departing     ':i 
with  palm-oil  for  the  lower  part  of  the  river ;  no  houses,  only  two      S 
miserable  huts,  one  of  which  we  chose  to  sleep  in.    The  first  thing      ^ 
we  had  to  attend  to  was  our  commissariat,  &c.    With  the  assistance      t 
of  a  few  gin-cases  we  formed  table  and  chairs,  got  a  fire  underweigh 
to  boil  some  water  and  cook  some  yam,  and  we  managed  to  make  a 
good  hearty  meal  off  a  piece  of  corn-beef  which  we  had  brought 
with  us.    When  about  retiring  to  rest  we  found  the  Driver  ants 
about  to  take  possession  of  our  hut ;  immediately  set  to  work  and 
laid  wood-ashes  all  round  as  a  barrier,  which  they  will  never  cross, 
and  slept  soundly  till  daylight.    Our  followers  erected  tents  with 
four  sticks  in  the  ground  and  a  covering  of  palm-leaves  for  a  roof. 
As  I  had  a  good  mosquito-net,  I  was  not  troubled  by  those  gentle- 
men (the  mosquitos).    The  following  morning  built  a  bath-room 
on  the  same  principle  as  our  followers'  tents,  and  spent  the  day 
examining  the  locality.     We  had  a  magnificent  view  of  the  rapids, 
the  river  being  studded  with  rocks,  which  were  bleached  by  the 
sun,  and  had  the  appearance  of  small  icebergs  floating  down.     I 
made  up  my  mind  to  attempt  them  either  in  my  gig  or  canoe ;  my 
friend  did  not  quite  relish  the  idea,  but  would  not  desert  me.     The 
canoe-men  persuaded  me  not  to  attempt  it  by  gig,  so  by  11  p.m.  the 
following  day,  after  sending  off  our  carriers  with  their  loads  by  land, 
we  started  in  a  canoe,  about  40  feet  long  and  18  inches  wide — ^very 
much  the  shape  of  a  coffin,  sharpened  at  each  end — ^propelled  by  five 
men,  sometimes  paddling,  but  principally  with  long  poles,  which 
they  fixed  in  the  rocks  very  cleverly.     The  rapids  were  very  strong 
in  some  places,  and  at  times  they  were  scarcely  able  to  force  the 
canoe  ahead,  and  every  moment  we  ran  the  risk  of  a  capsize.    For- 
tunately they  carried  several  spare  poles,  as  they  frequently  got 
fixed  between  the  rocks,  and  could  not  be  drawn  out    When  about 
half-way  there  was  every  sign  of  a^tomado,  which  forced  us  to  land 
at  a  village  until  it  burst  and  we  thought  had  passed  over.    We  had 
not  proceeded  again  on  our  journey  very  much  farther  before  it 
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came  down  a  perfect  deluge ;  but,  as  the  evening  was  drawing  on, 
there  was  nothing  for  it  but  to  proceed,  as  we  had  not  met  with  a 
very  friendly  reception  at  the  last  village.  We  did  not  reach  Kpong 
until  6.30  p.m.,  tired  and  wet  through.  Our  carriers  had  arrived,  and 
prepared  for  our  arrival.  I  was  very  much  pleased  with  my  trip, 
having  accomplished  what  no  European  had  ever  attempted,  but 
should  not  care  to  risk  it  again.  The  little  town  was  quite  newly 
built.  With  the  assistance  of  two  gun-chests  I  managed  to  make  up 
a  comfortable  bed,  and  for  many  days  slept  without  a  roof — the  walls 
being  formed  with  sticks  and  palm-leaves  interlaced,  in  preference 
to  the  hovels  the  natives  lived  in. 

After  arranging  for  trade,  the  palm-oil  soon  began  to  flow  in 
firom  the  surrounding  country.  My  surf-boats  I  found  of  great  use, 
bringing  cargo  up  to  Amedica,  and  taking  oil  on  their  return  trip 
to  the  steamer.  From  Amedica  everything  had  to  be  transported 
by  means  of  these  small  canoes,  no  assistance  being  rendered  by 
the  canoe-men  more  than  poling  them,  loading  and  discharging 
being  done  by  labourers ;  and  even  then  the  canoes  might  remain 
for  days  loaded  before  these  fellows  could  be  induced  to  work ; 
\  making  you  quite  dependent  upon  them,  the  Aquamoos  being  the 
only  men  who  understood  the  navigation,  and  who  are  said  to  be 
friendly  to  the  Ashantees.  Leaving  a  clerk  to  superintend,  I  made 
an  excursion  into  the  Crobo  country,  being  carried  in  a  hammock 
by  four  men,  whom  I  had  brought  purposely  from  Accra.  Accom- 
panied by  my  friend  Mr.  Addo,  we  had  a  most  delightful  journey  a 
distance  of  some  20  miles,  to  Odemassie,  passing  through  groves  of 
palm-trees  nearly  the  whole  distance,  the  trees  forming  a  beautiful 
shade  from  the  sun.  On  arriving  at  Odemassie  we  were  comfort- 
ably housed  by  one  of  the  teachers  belonging  to  the  German  Mis- 
sion. We  found  great  difficulty  in  finding  carriers,  and  it  was  not 
until  the  following  day  that  some  of  our  packages  arrived. 

The  houses  here  are  built  very  neatly,  with  substantial  mud- 
walls,  and  you  are  not  troubled  with  mosquitos  or  insects.  Nothing 
could  have  exceeded  the  friendly  reception  we  met  with  from  the 
king  and  his  chiefs,  and  they  were  glad  to  hear  that  I  intended  to 
establish  a  factory  at  Amedica,  and  that  they  would  find  a  market 
for  their  palm-oil.  Most  of  the  people  were  at  their  farms  making 
oil,  which  they  take  great  trouble  to  cultivate,  and  they  grow  the  most 
delicious  yams  I  ever  tasted.  Orange  and  mango-trees  were  growing 
all  over  the  town,  and  the  soil  was  rich  enough  to  produce  any- 
thing ;  it  was  one  of  the  prettiest  towns  I  had  ever  visited  in  Africa. 
They  use  but  little  spirits,  and  drink  their  palm-wine,  which,  when 
fresh  from  the  tree,  is  most  delicious.    We  paid  a  visit  to  the 
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German  Mission;  they  were  busy  building  a  beantiful  house  of 
mud,  using  all  coimtry  wood,  which  is  hard,  and  is  not  easily 
destroyed  by  the  ants.  Their  difl&culty  was  the  want  of  labour — 
like  all  parts  of  Africa — and  which  is  so  disheartening.  The  car- 
penters and  few  mechanics  they  obtained  came  from  Accra,  where 
they  educate  them  themselves  at  their  different  establishments. 
They  had  a  school,  which  was  well  attended  by  the  native  children* 
After  spending  two  days  here  we  proceeded  to  Sera,  West  Crobo, 
and  had  an  interview  with  His  Majesty  there,  who  expressed  again 
and  again  his  pleasure  at  my  coming  to  see  him,  and  opening  trade 
for  his  people  so  close  to  him.  As  it  happened  to  be  market-day,  I 
expressed  a  wish  to  make  a  visit.  After  a  walk  of  about  a  mile  we 
reached  the  market-place,  a  large  open  space  covering  about  an 
acre  of  ground.  All  round  were  sheds,  with  every  conceivable 
pattern  of  printed  cottons  exhibited,  and  being  bartered  away  in 
exchange  for  cowries.  In  the  centre  yams,  cocons,  ground-nuts, 
palm-oil,  were  being  disposed  of,  and  finding  ready  purchasers : 
altogether  it  was  a  very  amusing  scene.  My  visit  rather  inter- 
rupted business  for  a  time,  the  little  children  screaming,  rushing 
oflf  to  their  mothers  for  protection,  hiding  and  peeping  from  behind. 
The  women  dress  very  neatly,  and  with  good  taste  as  to  com- 
bination of  colours.  I  spent  some  considerable  time  here,  until 
they  became  quite  familiar  with  my  strolling  amongst  them.  I  did  a 
good  business  in  yams.  We  returhed  the  following  day  to  Odemassie. 
After  thanking  His  Majesty  for  his  kindness,  we  were  carried  in 
hammocks  under  the  shade  of  palm-trees  nearly  the  whole  dis- 
tance ;  the  trees  were  growing  so  thick  that  they  were  quite  stunted 
in  consequence.  Here  and  there  was  an  opening  made  by  their 
cutting  them  down,  to  extract  the  palm-wine  from  them ;  but  they 
did  not  appear  to  gather  the  fruit,  or  make  oil  from  them. 

After  spending  a  day  at  Odemassie  we  returned  to  Epong,  the 
people  in  Crobo  promising  to  bring  their  oil  as  they  collected  it. 
On  arriving  we  found  business  pretty  brisk,  and  that  things  had 
been  going  on  quietly,  the  great  difficulty  being  the  transport  of 
the  oil  to  Amedica.  Before  leaving  that  place,  on  my  way  up,  I 
had  arranged  with  the  chief  of  a  small  village,  who  laid  claim  to 
the  land,  to  clear  me  a  piece  of  ground  and  build,  a  house  upon  it 
Hearing  from  my  clerk  that  he  had  done  little  or  nothing  towards 
carrying  out  his  promise,  I  proceeded  by  land  this  time,  walking 
when  the  ground  would  permit,  cuid  at  other  times  being  carried  as 
usual  in  a  hammock.  On  the  way  I  succeeded  in  shooting  a  brace 
of  partridges ;  they  were  unaccustomed  to  a  double-barrel,  and  got 
up  so  close  to  me,  and  so  much  to  my  astonishment,  that  I  nearly 


Digitized  by 


Google 


«EB.  23, 1874.]        EXPLORATION  OF  THE  RIVER  VOLTA.  191 

forgot  to  fire.  Bui  after  this  I  inyariably  went  out  eitlier  early  in  the 
morning  or  late  in  the  afternoon,  seldom  returning  without  something 
in  my  bag  for  my  trouble.  Arriving  at  Amedica,  I  soon  ascertained 
that  the  lazy  fellow  (Chief)  wanted  an  advanoe  before  I  could  get  him 
or  his  people  to  commence  work.  Having  given  him  what  I  thought 
sufficient,  they  made  a  start,  and  worked  for  an  hour  or  two  a 
day;  but  it  was  only  by  my  incessantly  coming  oyer  and  watching 
him  that  I  did  ultimately  get  a  piece  of  ground  cleared  of  trees  and 
aamhf  and  the  ant-hills  levelled,  being  frequently  from  10  to  15  feet 
high.  I  remained  at  Kpong  for  a  month,  going  to  and  fro  most 
days  to  Amedica  to  see  my  oil  shipped  and  sent  down  to  the 
steamer.  The  labour  was  immense.  First  it  had  to  be  shipped  in 
«nall  casiks,  holding  about  50  gallons  each,  and  brought  down  over 
the  rapids  to  Amedica,  there  landed,  and  all  had  to  be  re-atarted 
into  big  casks,  holding  240  gallons  each,  which  were  placed  in  the 
surf-boat  empty  and  then  filled,  three  in  each,  the  small  casks 
having  to  be  returned  to  Kpong  again — the  cauoe-men  generally 
having  a  fight  not  to  carry  them.  back.  The  position  of  Epong  is 
just  on  the  bank  of  the  river,  which  is  more  like  a  trout  stream, 
the  trees  in  some  places  meeting  overhead.  The  heat  at  this  time 
of  the  year  was  aomething.  intense,  and  most  days  we  were  visited 
by  a  thunderstorm.  For  a  whole  fortnight  I  remained  in  the 
plaee  alone*  Every  day  there  were  rumours  of  the  Ashantees  coming, 
keeping  the  people  in  a  constant  state  of  fright.  I  must  say  I 
never  felt  the  least  alarmed,  and  I  fijmly  believe  that  they  would 
not  have  molested  me.  We  had  an  Ajshantee  constantly  staying  in 
our  factory  at  Amedica,  who  appeared  to  be  a  very  decent,  harmless 
individual.  My  clerk  had  known  him.  some  time ;  he  told  me  they 
had  noM)uarrd  with  the  white  man,  bpt  had  a  hatred  of  the 
Fantees,  and  wanted  us  to  let  them  meet  them  and  have  a  fair 
fight  without  our  interference.  Up  to  this  time  there  was  no 
demand  for  either  guns  or  powder,  of  which  I  had  a  plentiful 
supply :  this  evidently  shows  that  they  had  a  good  supply  them- 
selves, or  could  obtain  it  from  some  other  source.  I  had  a  great 
wish  to  pay  a  visit  to  Aquamoo :  the  king  had  sent  me  repeated 
messengers  asking  me  to  come,  but  I  was  persuaded  out  of  it  by 
Mr.  Addo,  who  returned  about  this  time  from  Accra,  where  he  had 
been  to  make  a  contract  to  supply  the  Grovemor  with  fresh  beef, 
and  give  one  of  his  daughters  away  !  He  brought  back  with  him 
the  Queen's  Proclamation  about  a  marauding  party  of  Ashantees 
having  crossed  the  Prah,  &c.,  <&c.,  prohibiting  the  sale  of  ammu- 
nition to  the  enemy.  That  the  Ashantees  had  crossed  the  Prah  I 
knew  in  January,  when  at  Cape  Coast. 
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Having  finislied  all  my  arrangements,  and  partially  succeeded  in 
building  a  house,  leaving  my  clerk  everything  necessary  to  carry 
on  trade  (oil  was  beginning  to  come  direct  to  Amedica,  doing  away 
with  an  immense  amount  of  labour),  I  was  obliged  to  leave,  having 
to  meet  the  mail  steamer  at  Accra  and  make  preparations  for  my 
Niger  trip.  We  got  down  safely,  grounding  once  for  a  few  hours, 
after,  I  may  say,  a  very  enjoyable  time. 

I  forgot  to  mention  that  on  my  way  down  I  stopped  one  night  at 
Dofifoo  and  slept,  the  king  and  chiefis  receiving  me  kindly.  Before 
leaving  he  b^ged  me  to  make  him  a  present  of  an  umbrella  to 
commemorate  my  visit,  being  the  first  white  man  that  had  ever 
paid  him  such  a  compliment.  The  umbrella  was  not  to  have  any 
brass  about  it  (on  account  of  his  fetish) — a  little  coal-tar  soom 
altered  the  appearance  of  the  brass !  After  my  promising  him  the- 
umbrella,  he  wanted  a  few  gallons  of  rum  for  his  chiefe  to  drink 
my  health,  and  a  piece  of  cloth  for  his  wife  and  children  to 
remember  me  by.  I  sent  him  all  the  presents,  and  he  returned 
me  his  thanks,  and  I  have  not  had  the  pleasure  of  seeing  him 
since. 

The  country  generally  is  mountainous*  and  exceedingly  fertile. 
At  Akrapong  the  missionaries  cultivate  cofifee.  Cotton  grows 
freely  on  the  left  bank  of  the  river  in  the.  Crepee  country ;  but  for 
some  years  they  have  been  obliged  to  live  in  Grobo  to  escape 
from  ^very,  as  the  Ashantees  laid  waste  the  whole  ootintry,  and 
they  were  too  cowardly  to  make  a  stand. 

The  temperature  I  found  to  be  a  mean  of  about  87%  with  a 
diurnal  range  of  25° — ^from  75°  at  night  to  100°  during  two  or 
three  hours  in  the  afternoon. 

The  climate,  proved  by  sad  experience  to  be  so  fatal  to  Europeans 
in  the  immediate  coast,  I  found  to  improve  irom  point  to  point  as  I 
ascended  the  river.  The  habits  of  the  people  were  peaceful  and 
industrious.  I  could  see  no  evidence  of  their  working  in  metals^ 
probably  because  they  were  not  able  to  obtain  metals  to  work  in  ; 
but  their  manufactures  in  cotton  cloths  were  extensive.  Their 
religion  was  identical  with  that  of  the  Gold  Coast,  so  far  as  I  could 
see,  viz..  Fetish  and  Demonology. 

The  governments  of  the  various  tribes  which  came  under  my 
observation  seemed  to  be  based  upon  despotism,  but  carried  on  witli 
much  looseness  and  want  of  organisation.  Judging  from  the  towns 
and  villages  I  saw,  the  country  may  be  considered  to  be,  as  known 
Africa  goes,  fairly  populated. 

The  Kiver  Volta,  in  my  opinion,  could  be  made  a  highway  to  a 
valuable  interior ;  but  the  first  difficulties  to  be  removed  are  the 
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:&ivoloiis  and  vexatious  ordmanoes  and  regulations  which  the 
Intimate  merchant  is  called  upon  to  observe,  and  which  any 
unscrupalous  trader  can  evade  with  impunitj,  the  line  of  Pro- 
tectorate being  so  ill-defined. 

Finally,  it  is  to  be  hoped  that  our  line  of  protection  may  be 
defined  as  soon  and  as  absolutely  as  possible ;  further,  it  is  most 
to  be  desired  that  the  opportunity  we  now  have  in  the  successful 
operations  of  that  able  ofi&cer  Sir  Garnet  Wolseley  and  his  devoted 
handful  of  blue-jackets,  marines,  and  soldiers,  may  not  be  lost ;  but 
that  the  road  now  made  for  military  operations  may,  as  a  stipu- 
lation, be  kept  open,  and  thus,  with  intercourse  cultivated  up  the 
Yolta,  prove  a  valuable  aid  in  the  interests  of  practical  geographical 
science,  by  bringing  us  into  more  intimate  communication  with  the 
interior,  and  throw  open  a  hitherto  almost  unknown  country, 
CQutaiuing,  in  my  opinion,  the  germs  of  great  results  in  the 
future. 

The  Presidekt  informed  the  Meeting  that  Captain  Croft  bad  presented  to 
the  Society  an  admirable  detailed  chart  of  the  Yolta,  drawn  np  from  his  own 
survey.  It  was  of  such  material  as  that  afiforded  by  Captain  Croft  that  Hakluy  t , 
Purchas,  and  the  other  early  geographers,  constructed  those  narratives  which 
had  been  the  delight  of  all  subsequent  ages. 

Captain  Croft  thanked  the  Society  for  the  attention  with  which  his  paper 
had  been  listened  to.    It  was  the  firat  he  had  ever  written. 

Mr.  A.  Hamilton  said  that  the  locality  of  Captain  Croft's  chief  labours  wa^ 
the  Niger,  in  which  river  he  had  done  good  service  in  opening  up  trade,  but 
he  had  employed  his  last  half-year's  holiday,  during  the  dry  season,  when  the 
Niger  was  not  navigable,  in  making  a  survey  of  the  Yolta.  It  was  most 
desirable  that  every  effort  should  be  made  to  penetrate  into  the  interior  of 
Africa,  and  establish  commeroial  intercourse  with  the  people  there.  Unfor- 
tunately the  coasts  of  Africa  were  inhabited  by  races  of  men  very  much 
.  inferior  to  the  races  of  the  interior.  This  was  particularly  the  case  on  the 
West  Coast,  for  thero  was  not  a  more  degraded  and  worthless  class  of  beings 
•on  the  fitce  of  the  earth  than  those  iuhabiting  the  West  Coast  of  Africa. 
England  would  have  no  cause  whatever  to  regret  the  Ashantee  War  financially 
if  it  resulted  in  opening  up  a  practicable  trade-route.  This  penetrating  into 
the  interior  of  Africa,  so  as  to  carry  on  trade  with  the  races  of  the  interior, 
had  a  direct  bearing  upon  the  existence  of  the  slave-trade.  Although  the  trans- 
atlantic slave-trade  on  the  West  Coast  had  been  suppressed,  and  that  on  the 
East  Coast  was  being  put  a  stop  to,  there  still  existed  a  very  large  trade  in 
human  beings  in  the  interior.  Between  Lake  Chad  and  the  River  Niger,  in  the 
territories  of  the  Soudan,  there  was  a  semi-civilised  Mahometan  race,  which  had 
been  hitherto  supplied  with  European  goods  from  the  shores  of  the  Mediter- 
ranean, principally  from  Tripoli.  The  cost  of  transit  was,  however,  so  great — 
heiog  from  35^  to  40^.  per  ton — that  it  was  impossible  to  make  any  rotum  for 
those  goods,  except  in  such  articles  as  woida  bear  the  cost  of  transit  back 
across  3ie  desert ;  such  as  ivory,  gold-dust,  and  principally  slaves.  If,  how- 
ever, a  trade-route  could  be  established  hetween  those  countries  and  the  Bight 
of  Benin,  European  goods  could  be  delivered  at  a  much  cheaper  rate,  and 
necessarily  the  trade  with  Tripoli  would  be  annihilated,  and,  as  a  consequence, 
the  Mahomedan  slave-trade  would  come  to  an  end ;  for  there  would  be  no 
necessity,  as  at  {vesent,  to  make  returns  in  slaves,  because  various  articles  of 
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produce  which  are  extrem^lj  valuable  in  manufactures  and  commerce,  would 
be  brought  back  in  exchange.  An  idea  of  the  obstructiveness  and  exactions  of 
the  intervening  tribes  was  afforded  by  the  fact  that,  sixteen  years  ago,  a 
puncheon  of  oil  at  the  mouth  of  the  Niger  cost  4i  tons  of  salt,  while,  at 
the  confluence  of  that  river  with  the  Chad,  only  270  miles  up,  salt  oould  be 
exchanged  for  oil,  weight  for  weight.  Captain  Croft  had  established  trading 
stations  as  far  up  the  river  as  Egga,  not  far  from  the  point  y^heie  Mungo  Park 
was  last  heard  of.  He  had  heaM  from  a  friend  that  when  he  was  at  Sida  (or 
Beda)  in  1861,  a  caravan  came  in  from  Tripoli,  and  among  other  articles  tnat 
were  unpacked  was  loaf-sugar  from  Whitecnapel.  The  course  of  trade  now  i» 
to  send  the  sugar  to  the  mouth  of  the  Niger,  and  thence  up  the  river  to  Bida, 
so  that  the  ultimate  payment,  instead  of  being  in  slaves  to  be  sent  northward 
across  the  Desert,  is  now  made  in  merchandise,  which  is  sent  down  the  Niger, 
viz.,  palm-oil.  Shea  butter,  ivory,  native  cloths,  to  whidi  in  time  will  be 
addea  indigo  and  other  produce,  especially  such  as  can  be  raised  with  little 
skill  and  labour.  The  spirited  and  patriotic  efforts  of  Mr.  Macgregor  Laird 
had  borne  good  fruit,  for  there  were  now  three  companies  regularly  engaged 
in  the  trade  up  the  Niger,  and  Captain  Croft  had  made  no  less  than  six  ascents 
during  last  season. 

Mr.  E.  HuTCHiKSON  said,  that  from  statements  which  had  appeared  in  the 
papers,  the  public  might  be  led  to  imagine  that  the  trade  on  the  Gold  Coast 
was  the  whole,  or  nearly  the  whole,  of  uie  West  African  trade,  but  in  reality 
it  was  only  about  one-fifth.  From  1853  to  the  present  time,  the  exports  and 
imports  on  the  West  Coast  amounted  to  about  30,000,0007.,  and  of  that, 
Aisbantee  took  only  about  5,000,000i.  The  survey  of  the  Volta  was  very 
interesting  from  a  geographical  point  of  view,  but  that  river  never  could 
devebpe  a  large  trade.  The  fact  was,  that  the  Niger  tapped  all  the  trade  that 
could  possibly  go  through  the  Ashantee  country.  It  would  be  of  great  public 
advantage  if  more  attention  were  directed  to  the  capabilities  of  the  Niger. 
It  was  navigable  as  far  as  Boussa,  and  six  or  seven  steamers  every  year  now 
carry  on  the  trade  from  Liverpool.  English  principles  of  commercial  honesty 
were  beginning  to  prevail  among  the  natives,  and  there  could  be  venr  little 
doubt  that  a  fair  attention  to  the  wants  of  trade,  and  the  exercise  of  British 
influence  and  moral  power,  would  succeed  in  opening  up  an  extremely  profit- 
able commerce  with  the  districts  lying  to  the  north  of  the  Niger  and  eastward 
to  Lake  Chad. 


2.  Notes  of  a  Journey  in  Yemen,    By  Charles  Milungen,  m.d. 
Edinburgh. 

I  WILL  first  describe  the  route  between  al-Hudaidah  and  Sana'd,  the 
immediate  object  of  my  tour,  and  will  then  dwell  at  somewhat 
greater  length  on  the  tract  of  country  travelled  over  on  the  return 
journey  from  Sana'A  to  al-Hudoidah  by  way  of  Kaukaban,  Tawtlah 
and  the  valley  of  the  River  Sardud. 

Starting  fix)m  al-Hudaidah,  we  followed  the  usual  caravan  route 
across  the  Tih&mah,  passing  the  villages  of  Marawah  and  Kuttdy, 
and  halting  at  B&jil  at  the  foot  of  the  hills.  The  Tih4mah,  or 
plain  between  al-Hudaidah  and  the  hilly  country,  is  about  30  miles 
in  breadth:  it  is  sandy,  and  slopes  gradually  toward  the  sea. 
The  first  half  adjoining  the  coast  is  desert;  the  well-water  is 


Digitized  by 


Google 


Feb.  23, 1874.]  NOTES  OF  A  JOURNEY  IN  YEMEN.  195  - 

brackish,  and  the  rainfall  is  scanty.  The  other  half,  however, 
from  its  yicinity  to  the  mountains,  participates  in  the  frequent 
showers  which  fall  on  them  throughout  the  year,  and  especially 
during  the  heavy  summer  rains.  Hence  cotton,  dhurrah,  and  millet 
are  extensively  cultivated,  as  well  as  indigo,  sdlab  (a  plant  from 
the  fibres  of  which  are  made  the  bags  in  which  coffee  is  packed), 
and  other  useful  plants  in  various  parts  of  this  portion  of  the  plain. 
Date-trees  abound  in  the  neighbourhood  of  Zabtd.  As  a  natural 
consequence,  numerous  villages  are  scattered  all  over  the  plain, 
and  the  markets,  which  are  held  on  fixed  days  at  the  various  ham- 
lets, afford  every  facility  for  disposing  of  the  produce  of  the  land. 

B&jil,  situated  as  it  is  at  the  entrance  of  the  valley  which  is  the 
highway  to  Sana'&,  is  a  village  of  some  importance,  and  is  garri- 
soned by  Turkish  soldiers.  Leaving  B&jil,  one  proceeds  in  an 
easterly  direction  to  the  village  of  Buhdy,  in  a  valley  at  the  foot  of 
Jdbal-ThamOr,  and  soon  after  enters  the  W&di-  Sdham,  bounded  by 
J&bal-Burflah  on  one  side  and  by  the  Harftz  Mountains  on  the  other. 
At  Ubbal  the  road  takes  a  north-easterly  direction,  and,  leaving 
Jdbal-Bur&ah,  skirts  the  base  of  the  Har&z  Mountains,  along  the 
right  bank  of  the  Eiver  Sdham  as  far  as  the  village  and  military 
station  of  Sanf^.  Crossing  the  stream  at  this  spot,  one  leaves  it  to 
enter  a  narrow  goi^e  several  miles  in  length,  in  which  are  the 
caravan  stations  of  Baitu-'sh-Shaikh  and  Sdham.  At  length  one 
leaves  the  gorges  of  the  J4bal-Har&z  and  comes  to  open  country  at 
Mifh&k,  formerly  an  Arab  shaik's  stronghold,  but  since  1871  a 
Turkish  fortress.  The  castle  is  on  a  basaltic  rock,  200  feet  in 
height.  Another  route,  shorter  by  six  hours,  is  sometimes  followed 
from  Bdjil  to  Mifh&k ;  it  branches  off  at  the  village  of  Buhdy, 
and,  after  many  ascents  and  descents,  leads  to  the  large  village 
and  military  station  of  Mun&kbah,  in  the  Hard,z  district — Mifh&k 
being  distant  18  miles  from  it.  The  road  along  the  W4di-S&ham 
is  preferred  by  most  travellers,  as  being  less  mountainous.  Camels 
laden  with  merchandise  invariably  take  the  Wddi  route  ;  on  arriving 
at  Sanf^,  the  camels  of  the  Tih&mah  are  exchanged  for  those  of 
the  Jdbal,  as  the  former,  from  their  un"^ieldy  proportions,  are  very 
liable  to  fall  and  sustain  irreparable  injury  in  the  hilly  country. 
The  mountain  camels  are  very  different  in  appearance,  and  are 
light  and  surefooted.  It  is  the  same  with  the  donkeys  of  the 
Tih&mah  and  those  of  the  J4bal. 

From  Bftjil  to  Mif  b&k,  which  must  be  about  2000  feet  above  the 
level  of  the  sea,  one  rises  higher  and  higher,  but  almost  imper- 
ceptibly. At  3&ham  and  Mif  h&k  the  temperature  was  most  agree- 
able, Uie  nights  cool,  and  the  mountain  air  bracing.     The  country 
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is  everywhere  green,  well  wooded  in  some  parts,  the  billnsides 
covered  with  shrubs,  and  the  mountains,  even  the  highest,  are 
clothed  with  coffee-trees,  Kdt,  and  cornfields.  Acacia-trees  of 
various  species,  tamarisk,  tamarind,  and  many  other  trees,  new  to 
ns,  adorn  the  valleys.  There  are  numerous  species  of  euphorbiaccce 
and  asclepias.  A  remarkable  tree  is  the  Oleander  chesum,  growing 
on  the  rocky  hill-sides :  its  trunk  is  like  a  huge  pear  or  turnip,  from 
which  issue  branches  as  thick  as  a  finger.  The  natives  call  it 
Addnn  (which  means  a  dwarfish  plant),  and  ascribe  poisonous  pro- 
perties to  it.  The  flowers  are  smaller  than  the  common  oleander, 
of  a  rose  colour,  and  possess  a  fragrant  smell.  In  the  Wadi-S4ham 
we  saw  a  few  screw  pines,  Pandanw  odoratiasimus.  The  flowers 
are  much  prized  by  the  Arabs,  and  they  are  in  the  habit  of  wear- 
ing them  in  the  folds  of  their  turbans,  along  with  jessamine  and 
other  flowers. 

A  tree  called  ThaMj,  a  species  of  Ficua,  has  large  leathery  leaves, 
and  of  all  trees  affords  the  most  grateful  shade.  Between  Sdham 
and  Mif  h&k  there  is  an  enormous  ThaLHj  tree,  many  hundred  years 
old.  On  the  road  between  these  two  villages  there  is  a  small 
ooffee  plantation:  they  are  the  only  coffee-trees  that  one  sees 
between  al-Hudaidah  and  Sana'a.  Game,  such  as  guinea-hens  and 
red  partridges,  abound  in  the  wooden  ravines ;  bustard  are  rare.  The 
red  partridge,  called  KciJbj,  resembles  the  European  red-legged  part- 
ridge :  it  is,  however,  much  larger,  and  the  plumage  is  different  It  is 
widely  distributed  throughout  Yemen  and  the  Hij&s.  Gazelles  and 
antelopes  are  scarce.  As  regards  beasts  of  prey,  such  as  leopards, 
hyenas,  &c.,  we  fancy  that  they  have  long  since  been  exterminated ; 
the  country  is  everywhere  cultivated,  there  are  no  forests,  and  man 
inhabits  the  most  inaccessible  mountains.  Monkeys,  the  species 
of  Filhacus  found  throughout  Arabia,  from  al-Medtnah  to  Aden,  we 
saw  and  heard  at  times  in  the  Har&z  Mountains.  Lizards,  espe- 
cially one  of  a  dark-blue  colour,  often  attracted  our  attention,  but 
we  never  chanced  to  see  a  snake. 

Leaving  Mif  h4k  one  ascends  a  steep  mountain,  well  cultivated 
with  cereals,  and  after  piassing  several  villages  one  reaches  the 
summit  of  the  pass,  about  6000  feet  above  the  sea.  A  northerly 
vrind  was  blowing,  and  it  was  bitterly  cold,  and  we  much  envied 
the  sneep-skin  coats  which  the  peasants,  whom  we  met,  were 
wearing.  Descending  to  Bua'&n  we  crossed  over  a  bridge,  a  stream 
flowing  westward-raccording  to  Niebuhr,  a  tributary  of  the 
S4ham.  We  now  travelled  over  level  ground,  halting  at  the 
village  of  M&thna,  and,  after  a  ride  of  10  miles,  descended  about 
1000  feet  into  the  plain  or  valley  of  Sana'A.    The  country  between 
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Mifh&k  and  Sana'&  affords  a  contrast  quite  as  striking  as  the 
TiMmah  to  the  wooded  valleys  between  B&jil  and  Mifh&k.  One 
sees  nothing  but  bleak  mountains,  treeless  plains,  and  black  vol- 
<»nic  stones  and  scoriae.  The  air  is  quite  chilly  at  night,  and 
the  sun's  heat  by  day  is  moderate.  Cruttenden  estimates  the 
height  of  this  plateau^at  5000  feet.  The  land,  however  desolate 
the  scenery  may  be,  is  well  cultivated  with  wheat,  barley,  beans, 
clover,  and  mustard — the  oil  expressed  from  the  seeds  of  the  latter 
being  used  for  lighting  purposes.  On  the  sandstone  and  basaltic 
hills  which  border  the  plain  are  several  villages  :  the  houses,  two 
and  three  storeys  high,  in  the  form  of  square  towers,  are  built  of 
hewn  stone. 

Sana's  lies  in  a  valley  at  the  foot  of  Jdbal-Najiim,  and  is  bounded 
on  the  west  by  a  range  of  sandstone  hills,  known  as  the  Juml4n 
«nd  'Us^  Mountains.  The  soil  consists  of  sand  and  pebbles,  with 
volcanic  stones  containing  iron.  The  plain  ^at  Sana'a  is  about 
three  miles  in  width,  but  toward  the  north  it  widens,  while  toward 
tiie  south  it  rapidly  contracts.  A  small  stream  run  northwards, 
but  is  entirely  used  up  in  watering  the  various  orchards.  Sana'& 
is  a  walled  town,  about  two  hours  in  circuit ;  it  is  divided  into 
the  Jewish  quarter  at  the  west  end,  Btru-'l-'Adzb,  and  the  city 
proper,  with  the  citadel,  at  the  east  end.  There  are  many  hand- 
some, houses,  but  many  quarters  of  the  town  are  in  ruins,  and  the 
population  at  the  present  time,  including  the  Turkish  garrison  of 
1000  men,  is  scarcely  over  20,000. 

Jdbal-Najdm  consists  of  sandstone  rocks,  through  which  masses 
of  basalt  have  been  upheaved:  in  some  parts  they  form  large 
polygonal  columns.  Iron  pyrites,  and  black  stones  containing  iron, 
are  very  abundant.  Many  fine  agates  are  found  in  the  rocks. 
Gypsum,  alabaster,  and  marble  are  found  in  the  neighbouring  hills. 
The  salt  used  at  Sana'&  and  the  uplands  of  Yemen  is  rock-salt, 
which  is  brought  chiefly  from  Mirib,  in  the  Jauf  country.  This 
latter  district  also  furnishes  horses. 

During  three  of  the  four  days  that  we  spent  at  Sana'd  it  rained 
incessantly,  the  temperature  falling  to  15°  Centigrade.  Generally 
speaking,  the  climate  of  Sana*&  is  subject  to  great  variations,  cold 
nights  succeeding  upon  hot  days.  Water  freezes  not  un&equently 
in  winter,  and  the  natives  are  obliged  to  use  furs  and  sheepskins. 
The  Turkish  medical  men  who  have  resided  some  time  at  Sana  a 
all  agree  in  considering  its  climate  as  very  trying,  and  positively 
unhealthy. 

Sana's  has  been  so  well  described  by  Niebuhr,  Cruttenden, 
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Htilton,  Seetzen,  and  other  travellers,  that  it  is  superfluotis  to  enter 
into  details  concerning  it,  and  the  more  so,  as  with  the  exception  of 
the  presence  of  Turkish  troops,  I  believe  Sana*&  is  very  much  what 
it  was  a  century  ago ;  if  anything,  the  town  has  fedlen  off,  and  the 
population  has  dwindled  down  considerably. 

The  distance  from  al-Hudaidah  to  Sana'&  is  about  130  miles. 

Until  the  Turkish  troops  occupy  the  Jauf  and  Najr4n,  travelling 
in  those  districts  will  be  fraught  with  danger  (witness  Amaud  and 
Halwy's  journeys) ;  hence  the  ordinary  traveller  must  forego  the 
pleasure  of  exploring  regions  so  interesting  from  the  numerous 
Himyaritic  remains  that  they  contain. 

Leaving  Sana'&  we  determined  to  return  to  Hudaidah  by  way  of 
Kaukab&n,  Tawilah,  J&bel,  Hdfash,  and  Bdjil. 

We  first  visted  Raudhah,  6  miles  to  the  north  of  Sana'&.  Here 
are  the  summer-houses  of  the  wealthier  San&wis,  going  across  the 
plain  in  a  westerly  direction ;  we  saw  in  the  distance  the  village  of 
Jadr,  and  passing  near  other  villages  we  reached  the  hills  and 
entered  the  gorge  of  W&di-Thaur,  in  which  is  a  walled  town  of  the 
same  name.  Al-W&di  is  a  narrow  winding  gorge,  shut  in  by  hilla 
of  sandstone  of  a  reddish  hue ;  its  length  must  be  about  10  miles. 
A  considerable  stream,  which  has  its  source  in  J6bal-H&thiir,  also 
called  J4bal  N4bi-Sb&ib,  flows  north-eastwards  towards  the  plain, 
watering  several  miles  of  orchards.  The  W&di-Thaur  supplies 
Sana'cl  with  fruit,  such  as  grapes,  figs,  walnuts,  peaches,  plums, 
apricots,  pears,  apples,  lemons,  oranges,  mulberries,  and  quinces. 
There  are  a  few  date-trees,  but  the  dates  do  not  ripen.  Najr&n  sends 
dates  to  Sana*&.  The  natives  are  very  proud  of  W&di-Thaur,  and 
liken  it  to  Damascus :  it  certainly  is  a  fertile  and  beautiful  valley, 
with  abundance  of  water. 

From  al-W&di  we  rode  to  Shibftm.  Ascending  the  hills  which 
border  the  valley  on  the  west,  we  travelled  for  several  hours  over  a 
stony  plateau,  cultivated  partially  with  cereals.  From  the  most  ele- 
vated part  of  the  table-land  we  had  a  good  view  looking  west  of  a 
long  range  of  cliffs  running  from  north  to  south,  and  we  could  faintly 
discern  on  one  cliff  the  town  of  Kaukabfin.  To  the  south  was  Jdbal 
Kdbi-Sh&ib,  one  of  the  highest  mountains  in  Yemen  (snow  falling 
on  it  at  times  in  winter).  Descending  we  reached  the  plain,  and 
at  length  the  walled  town  of  Shib&m,  at  the  foot  of  the  clifife  on 
which  is  Eaukab&n.  To  the  north,  on  the  heights  of  the  sandstone 
range,  is  the  fortress  and  village  of  Thdllah,  and  beyond  it,  on  the 
plain,  the  village  of  'Amr&n.  The  plain  of  Shib&m  is  very  fertile, 
cereals,  clover,  beans,  and  mustard,  being  the  chief  products.    There 
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are  a  few  willow-trees  and  fruit-trees  near  a  spriDg  outside  the  town. 
On  the  face  of  the  cliff  are  numerous  grottoes  hewn  in  the  rook ;  we 
also  noticed  many  in  the  Wadi-Thaur, 

Some  are  inhabited,  others  being  used  for  storing  hay  or  as 
stables.  It  is  impossible  to  say  at  what  period  these  chambers 
were  oonstructed,  but  it  is  probable  that  they  date  from  the  earliest 
times. 

A  causeway  bordered  with  rose-bushes,  ferns,  nightshades,  &Q,f 
leads  up  to  the  summit  of  the  cliff,  800  feet  above  Shib&m.  Beasts 
of  burden  ascend  and  descend  with  the  greatest  facility,  so  well  haa 
the  road  been  made.  It  reminded  us  of  the  Arab  causeway  leading 
to  the  peak  of  J4bal-Shams&n,  at  Aden.  Once  at  the  top,  one  soon 
reaches  the  walls  of  Eaukab&n.  This  famous  Arab  stronghold, 
which  surrendered  to  the  Turks  in  1872,  after  a  siege  ci  seven 
months,  is  built  on  the  edge  of  a  sandstone  plateau,  called  J&bal- 
Dh41a'.  On  two  sides  of  the  town  are  yawning  precipices ;  at  the 
bottom  of  one  is  Shib&m,  and  of  the  other  a  ravine,  called  W4di-K&i, 
the  third  side  of  the  triangle  being  formed  by  the  table-land,  the 
only  Tulnerable  side.  The  view  from  the  heights  of  Kaukabftn  com- 
prises the  plain  of  Shib&m,  a  portion  of  the  plain  of  Sana'&,  J4bal- 
Najflm,  and  in  clear  weather  the  minarets  of  Sana'&,  distant  18  miles 
in  a  direct  line ;  besides  a  wide  table-land,  the  heights  of  Qumlan 
and  J4bal  N4bi-Sh&ib.  Towards  the  south,  far  below,  are  the  Har&z 
and  several  other  mountains.  Looking  west  one  sees  nothing  but  a 
stony  table,  and  to  the  north  are  J&bal-Mithnary,  Thallah,  and 
'Amrftn.  The  water  supply  of  Elaukab&n  is  inexhaustible,  from  the 
extensive  reservoirs  that  have  been  hewn  in  the  rock:  rain  &lls 
very  frequently.  The  temperature  is  at  times  very  low;  during 
our  stay  the  thermometer  showed  in  the  middle  of  May  only  10^ 
Centigrade  before  sunrise;  during  the  day  it  rose  to  20^  The 
table-land  of  Dhila'  must  be  about  6000  feet  above  the  sea.  The 
Turkish  troops  suffered  much  from  the  cold  and  from  the  frequent 
rains.  Eaukab&n  is  garrisoned  by  about  200  Turkish  troops ;  the 
walls,  gates,  and  many  of  the  houses  show  that  the  bombardment 
was  well  sustained ;  the  fire  seems  to  have  been  principally  directed 
on  the  palatial  residences  of  the  Im&ms  of  Sana'&.  About  a  quarter 
of  a  mile  from  the  town,  on  ground  commanding  it,  one  sees  the 
trenches  and  parallels  of  the  Turks ;  700  Turks  who  perished  during 
the  siege  lie  in  an  adjoining  field.  The  cemetery  of  the  town  is 
without  the  walls,  the  graves  are  marked  with  upright  tombstones, 
but  without  epitaphs :  the  same  fact  struck  us  at  the  cemeteries  of 
Sana'A  and  W&di-Thaur. 

A  ride  of  6  miles  over  stony  ground  intersected  by  ravines  brings 
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one  to  the  head  of  a  valley,  which  lower  down  is  called  W&di-L&'ah. 
The  descent  is  very  steep.  Almost  immediately  the  face  of  nature 
changes.  The  air  is  warm  and  laden  with  the  perfume  of  flowers ; 
the  hillsides  are  covered  with  underwood ;  aloes,  euphorbias,  olean- 
der, geraniums,  labiates,  ferns,  mosses,  <&c.,  grow  luxuriantly;  instead 
of  vultures,  one  hears  and  sees  many  a  songster — in  short,  after 
wild,  bleak,  and  stony  deserts,  one  is  again  in  Araby  the  Blest. 

Jdbal-Miswar  bounds  the  opposite  side  of  the  valley,  the  road 
to  Tawllah  being  carried  along  one  of  the  spurs  of  J4bal-Dh41a\ 
Tawtlah  is  a  walled  town  with  fortresses  on  three  of  the  seven 
basaltic  masses,  which  rise  to  the  height  of  60  to  200  feet  above  the 
town.  It  was  in  former  days  a  stronghold  of  the  skaikhs  of  E^u- 
kabftn.  The  town  overlooks  a  portion  of  W&di-L&'ah,  and  we  could 
see  on  the  slopes  cofifee-plantations  and  several  villages.  Looking 
south  one  sees  range  after  range  of  mountains  running  from  east  to 
west.  J&bal-Buraah  in  the  distance,  then  flar&z,  al-Khaimah,  Sar&, 
H&fash,  and  Milh&n.  We  next  rode  to  Hujiim,  15  miles  to  the  south, 
of  Tawtlah,  and  several  hundred  feet  lower.  The  country  is  well- 
cultivated,  the  sides  of  the  hills  being  terraced  with  stone  walls 
wherever  there  is  earth.  The  fields  are  ploughed  with  oxen,  which 
are  humped  like  the  zebu  of  India.  Thousands  of  cattle  have 
perished  in  consequence  of  a  murrain,  which  during  eight  years  has 
committed  dreadful  ravages  throughout  the  hill  districts  of  Yemen. 

Eujiim  is  a  walled  town  built  on  a  basaltic  rock  that  rises  above 
a  marshy  plain ;  twice  a  week  a  market  is  held  in  the  plain. 
15  miles  from  Buj^im  is  Muhwit,  a  walled  town  with  a  Turkish 
garrison.  The  Jewish  quarter  is  below  the  town.  The  climate, 
from  the  position  of  the  town  on  the  slope  of  a  mountain,  is  cool. 
A  spring  of  water  in  the  neighbourhood  is  led  into  a  few  tanks, 
which  the  natives  use  for  bathing.  A  bath  in  the  cold  spring  water 
of  Muhwtt  is  supposed  to  cure  a  number  of  diseases.  It  was  recom- 
mended to  us  for  intermittent  fever. 

It  had  been  our  intention  on  leaving  Muhwtt  to  ascend  the 
eastern  slope  of  J4bal-Hdfash,  make  a  halt  at  Safakain,  a  Turkish 
military  station,  descend  tbe  western  slopes  to  BubWah,  and 
thence  to  B&jil.  We  might  have  seen  many  cofifee-plantations,  the 
culture  of  kaat,  CeUutrua  eduUs  (a  plant  whose  young  shoots  are 
extensively  chewed  throughout  Yemen,  in  the  same  way  and  with 
the  same  advantages  as  the  natives  of  Peru  use  the  coca  plant)^ 
besides  much  that  is  interesting.  But  we  were  so  weakened  by  a 
fever  caught  at  Eujiim,  that  we  chose  the  easier  route  to  Bftjil. 
After  a  long  and  steep  descent  we  came  to  W&di-MAhdirah,  through 
which  flows  a  sti-eam  of  water  teeming  with  fish,  very  like  trout. 


Digitized  by 


Google 


Fbb.  23, 1874.]  NOTES  OF  A  JOURNEY  IN  YEMEN.  201 

This  stream  lises  in  J4bal-H4fash,  and  flows  in  a  southerly  direc^ 
tion ;  in  some  parts  it  is  bordered  with  stately  trees,  and  there  are 
also  a  few  ooffee-plantations.  Leaving  the  stream  and  passing  the 
Tillage  of  Sar&,  we  halted  at  Ghaff&f,  and  on  the  following  day  rode 
to  another  market  village  called  Saku-'1-Juma*ah,  at  the  foot  of 
J^bal-Sard,  with  J4bal-H4fash  to  the  west. 

The  valley  between  the  two  mountains  is  called  W&di-Ghaff&f, 
and  it  extends  for  some  15  miles  in  a  south-westerly  direction,  till 
it  joins  the  W&di-H&rrah,  at  Suku-1-Khamts.  It  is  well  wooded 
with  tamarisk,  hennah,  nabuk,  tamarind,  and  acacia  trees,  and  there 
are  many  fields  of  dhoura  and  dtihn.  We  were  now  in  the  hot 
valleys  bordering  on  the  Tlh&mah.  The  natives  were  no  longer 
the  pure  Arabs  of  the  motintain  districts,  but  a  mongrel  race,  of  an 
olive  complexion,  some  of  them  with  woolly  hair  or  thick  lips ;  their 
Arabic  difiers  much  from  that  spoken  by  the  pure  Arabs,  con- 
taining as  it  does  many  foreign  words.  The  inhabitants  of  the 
Tih&mah  belong  to  the  same  race.  They  are  somewhat  despised  by 
the  Arabs.  The  women  when  out  of  doors  wear  hats  like  those 
worn  by  Welshwomen,  made  of  palm-leaves,  and  some  of  the  men 
wear  helmets  made  of  the  same  material. 

Just  before  reaching  SAku-l-Khamts  we  forded  a  considerable 
stream,  the  SardM.  We  were  told  that  it  rises  at  the  foot  of  Jdbal 
N4bi-Sh^,  flows  through  one  of  the  gorges  in  the  Hiraz  Moun- 
tains, called  Wddi-Bishah,  next  along  W4dt-H&rrah,  and  then  along 
Wadi-Sardiid.  It  drains  the  watershed  of  N4bi-Sh&ib,  Haraz, 
al-Khaimah,  and  J4bal-Sar&,  and  other  mountains,  and  contains  in 
consequence  a  large  body  of  water.  From  Khamis  we  went  to 
Hamr&  along  W&di  SardM.  The  first  half  is  a  narrow  vdnding 
gorge  shut  in  by  granite  mountains.  The  bed  of  the  stream  is  so 
narrow  that  one  is  obliged  to  ford  the  stream  many  times ;  after 
heavy  rains  the  stream  is  so  broad  and  violent,  that  communications 
with  Hamr&  become  impossible.  At  the  second  half  one  emeiges 
from  the  hills  and  reaches  a  plain  bounded  to  the  north  by  J4bal- 
H4fash,  but  chiefly  by  J&bal-Milh4n.  From  Hamr&  the  river  flowa 
west  through  alluvial  soil,  till  it  reaches  the  Tih4mah  at  a  village 
called  Zh6bah ;  after  the  summer  rain  it  sometimes  flows  to  the  sea 
to  the  north  of  al-Hudaidah.  Leaving  Hamr&  and  the  Sardiid  we 
went  due  south  through  W&di-'Azzan  to  B&jil,  a  distance  of  12  miles. 
From  Bdjil  we  revisited  Kuttdy  and  Marawah  in  the  Tih&mah* 
This  village  has  a  large  market  twice  a  week,  at  which  mangoes, 
bananas,  hcU^  dhurrah,  milk,  and  the  produce  of  the  neighbouring 
hills  are  sold ;  besides  rice,  tumbak,  spices,  <&c.,  which  are  brought 
from  al-Hudaidah.    A  Sayyid  resides  at  Marawah,  who  is  held  in 
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6Uoh  esteem  that  people  come  firtm  long  distanoeB  to  ooaiTerae  with 
him.  The  Turks  honoor  him  so  much  that  the  Tillage  <rf  Marft  wah 
is  exempted  &om  all  taxes.  A  foor  hoon'  ride  brought  us  back  to 
al-Hudaidah  again.  Thus  from  the  iqplands  of  Sana'A  and  Kanka- 
b&n»  the  sone  of  oeroals,  we  had  ptssed  to  tlie  ame  of  oofiTee.  and 
thence  to  the  tropioJ  loiHands  and  laimah,  the  sane  o£  Ohirrak, 
cotton,  and  date-trees»  and  frum  it  to  the  desert  shores  of  the 
Bed  Sea. 

Tho  PwBiDEST  said  tb«  could  be  no  doabt  that  a  great  deal  of  "*^;^!^ 
arohiwlosicai  infonnatkm  was  to  be  dainsd  from  the  OGontry  ™«*^^^^ 
Dr,  MUlingeu  had  tiav^^lled.  Rea:ains  w«re  to  be  mH  with  of  tribes  wh^ 
appMO^  to  be  of  African  ohirln,  aad  wbo  were  sdll  mixed  with  the  Arataor 
the  district,  speakioz  a  dif^rent  lan^nagc,  and  in  many  respects  being  CTitody 
distinct  Whether  they  oc  the  Arabs  w«e  the  oider  inhabitMUa,  or  ^^^^^ 
they  were  the  remnants  «  a  creat  EihkipBan  empire  wbidi  fonDeriy  cxtenoea 
over  that  imrt  of  the  ocmrsirr.  were  as  yet  nnscaredproWema.  ^^^^~^^^ 
known  of  their  kn^aiw,  or  of  the  antiquarian  q^estkos  whidi  might  Ibe 
iUastrated  br  the  mocumects  of  the  noes  wiixi  had  pMsed  away,  and  py 
the  inscriukxks.  specameBS  of  wkkh  hfti  beea  sent  bGSM.and  were  now  m 
the  firiife^  MBaecm. 
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PROCEEDINGS 


OF 


THE  ROYAL  GEOGRAPHICAL  SOCIETY, 

[Issued  Mat  29,  1874.] 


SESSION   1878-74. 
Eighth  Meeting,  9ih  March,  1874. 

The  Eight  Hon.  Sir  H.  BABTLE  E.  PEEBE,  k.c.b.,  k.c.s.i.,  ctc, 
President,  in  the  Chair. 

ELEcnoNS. — Dr.  Altschulf  m.a.,  etc.  ;  Dr.  George  K.  Barton  ;  Bev. 
.  J.  Cave  Brovme  ;  Arthur  James  Dadson,  Esq. ;  Viscount  HarberUm ; 
Beader  Hauris,  Esq. ;  Lieut.  John  HUl,  R.E. ;  Frederick  William  Law- 
rence, Esq.;  Edmund  OUes  Loder,  Esq.;  LieuL-Cohnel  MMahon; 
Daniel  Meinertzhagen,  Esq.  ;  Adolphus  W.  Moote,  Esq. ;  fiichard 
Nathaniel  Philipps,  Esq.;  Albert  E.  SooU,  Esq.;  CoUmd  Ainslie 
Stewart;  OiJbert  M.  Stewart,  Esq.;  Walter  Spencer,  Esq.;  Qiptain 
Joseph  Thwaites ;  Ernest  Tinn6,  Esq. ;  James  Hume  Webster,  Esq. ; 
Joseph  Wilkinson,  Esq. 

His  Exodlency  Mirza  Malcom  Khan,  the  Persian  Minister,  and 
Don  Manud  Pardo,  President  of  the  Bepnblic  of  Pern,  were  elected 
Honorary  Corresponding  Members  of  the  Society. 

Presentations.— iteocJer  Harris,  Esq.;  0.  0.  Bridgeman,  Esq,; 
Oeneral  B.  F.  Copland-Crawford,  B.A.;  Thomas  ChaUen  Greenfield, 
Esq. ;  Captain  J.  E.  Hwnter,  r.n. 

Accessions  to  Library  from  February  23rd  to  March  9th,  1874. 
— •  The  Depths  of  the  Sea.'  By  C.  W.  Thomson.  1873.  By  pur- 
chase. '  A  Whaling  Cruise  to  Ba£Gin's  Bay.'  By  A.  H.  Markham. 
1873.  By  purchase.  *  Indian  Bemounts.'  By  G.  Elliot.  Bom- 
bay, 1874.  Donor  the  author.  *B68ultats  scientifiques  des  Ex- 
plorations de  rOc6an  glacial  4  TEst  de  Spitzbeigen  en  1871.* 
Par  C.  Orad.  Paris,  1873.  Donor  the  author.  •Australia  and 
New  Zealand,  1874.*  By  S.  W.  Silver.  Donor  the  publisher. 
*  The  Heart  of  Africa.*    By  G.  Schweinfurth.    2  vols.    1874.    By 
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purchase.  *  Growth  of  Commerce/  and  *  A  Manual  of  Becent  Com- 
merce.' By  J,.  Yeats.  2  vols.  1872.  Donor  the  author.  *  Knap- 
sack Manual  for  Sportsmen  on  the  Field.*  By  Edwin  Ward.  1872. 
Donor  the  author.  *  Des  Vents  observes  dans  TAtJantique  nord.' 
Traduit  par  M.  de  la  Tour  du  Pin.  Paris,  1873.  Donor  the 
author. 

Accessions  to  the  Map-Boom  since  the  last  Meeting  of  February 
23Rir,  1874. — ^Map  of  Asiatic  Bussia,  showing  the  route  of  Grafen 
Hans  Wiltschek.  Map  of  Western  Australia,  showing  the  routes 
of  Colonel  Warhurton  and  Mr.  (^osse.  Chart  of  the  South-East 
Part  of  New  Guinea.  By  Captain  Moreshy,  r.n.  Map  of  Disko. 
By  Messrs.  J.  G.  Bohde  and  K.  J.  Y.  Steenstrup.  These  4  maps 
presented  by  Dr.  A.  Petermann.  Ordnance  Survey,  413  sheets  and 
^4  area  books.  Presented  by  the  Chief  Commissioner  of  Works, 
through  Sir  H.  James,  r.e.,  Director. 

The  following  papers  were  read : — 

1.  Across  the  Andes  from  Callao.    By  Thokas  J.  Hutchinson, 
F.R.a.s.,  etc 

The  most  masterly  skdtch,  which  I  have  read,  of  the  programme  to 
be  adopted  by  Peru  in  her  great  system  of  railways — ^initiated  more 
than  fifteen  years  ago— is  contained  in  a  pamphlet,  written  by  the 
existing  President  of  the  Bepublic,  when  he  explored  the  province 
of  Jauja  in  1861.*  In  that  he  speaks  of  the  three  great  lines  to 
cross  ^e  Andes: — first,  the  track  suggested  from  Chala,  which 
was  afterwards  changed  to  Mollendo,  to  go  through  Arequipa,  and 
Puno  to  Cuzco ;  second,  the  one  now  in  progress  from  Pacasmayo 
by  Magdalena  to  Cajamarca;  and  the  third,  to  Junin,  which  was  to 
include  the  provinces  of  Jauja,  Tarma,  Huanuoo,  and  Huancayo — 
together  with  the  district  of  the  silver  mines  of  Cerro  de  Pasco. 
It  is  to  the  last  mentioned,  which  comprises  the  stupendous  works 
already  done,  on  the  road  from  Callao  to  the  Oroya  station,  that  this 
paper  chiefly  refers. 

In  the  brochure,  just  alluded  to,  the  author  expatiates  on  the 
riches  of  the  Junin  department,  as  being  more  worthy  to  excite  the 
attention  of  the  Peruvian  Government,  as  well  as  of  capitalists  and 
speculators,  than  any  other  part  of  the  Bepublic.  He  enumerates 
the  peculiarities  of  each  of  the  provinces  contained  therein--de- 
Bcribing  their  geographical  relations  with  one  another,  as  with  the 
rich  valley  of  Chanchamayo,  and  more  especially  with  the  province 

*  Estudios  sobre  la  Proylnois  de  Jaiga,  por  Don  Hanael  Fftido.  lima, 
Imprenta  de  la  £poca,  1862. 
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of  Janja,  which  was  the  particnlar  object  of  his  study.  The  valley  of 
Janja  he  describes  as  a  garden,  exceeding  forty  jsquare  leagues,  or 
«boTe  three  hundred  and  sixty  square  miles  in  extent,  variegated 
by  picturesque  residences,  surrounded  by  trees,  and  its  magnificent 
river  set  off  by  the  charming  vegetation  on  the  hills  that  sldrt  its 
course.  The  mineral  riches  of  the  silver  mines  of  Cerro  de  Pasco ; . 
of  the  quidcsilver  at  Huancavelioa ;  of  the  copper  at  Tuctu-Cooha, 
as  at  Moro-Gocha,  are  likewise  described.  In  the  last-named  place 
coal  has  been  found,  of  which  Don  Manuel  writes  as  equal  to  that 
of  Newcastle.  The  distance,  as  the  condor  (not  the  crow)  flies 
from  Lima  to  Jauja,  is  above  twenty  leagues,  or  a  little  over  sixty 
miles.  But  the  road  which  mules  had  to  travel  was  beyond  fifty 
leagues,  or  more  than  a  hundred  and  fifty  miles.  The  vall^of 
Jauja  is  seventeen  leagues  beyond  the  highest  peak  of  the  Andes  to 
be  crossed  in  the  transit  to  it.  We  can  therefore  scarcely  wonder 
that  the  freight  of  goods  on  this  journey,  at  the  time  indicated,  was 
charged  80  dollars  per  ton,  or  "  from  Lima  to  Jauja  four  times 
more  than  it  would  cost  firom  Callao  to  Liverpool  or  China."* 
Then  he  goes  on  to  prove  what  beneficial  results  must  ensue  from 
the  introduction  of  a  railway  into  these  regions,'  and  with  those 
points  discusses  the  peopling  of  the  Amazon  Valley.  The  two  grand 
ideas  entertained  by  Senor  Pardo,  in  reference  to  the  three  lines 
of  railways  to  which  I  have  alluded  were,  that,  in  conjunction  with 
the  development  of  the  mineral  wealth  of  Peru,  they  should  intro- 
duce colonisation  into  those  parts  of  the  Amazon  valleys  which 
belonged  to  his  country,  as  on  the  sea  coast  they  might  be  joined 
together  by  a  line  running  parallel  with  the  Pacific  Ocean.  The 
last-named  was  originally  suggested  by  Mr.  William  Wheel- 
wright, whom  Senor  Pardo  appropriately  designates,  '*  the  Fulton 
of  South  America*."  But  this  has  been  better  supplemented  by 
■another  and  more  practical  institution,  originated  and  founded 
by  the  same  Mr.  Wheelwright,  namely,  the  excellent  service  of  the 
Pacific  Steam  Navigation  Company.  It  effects  an  almost  daily 
oommunication  and  intercourse,  along  the  whole  shore  of  the 
Southern  Pacific,  from  the  Straits  of  Magellan  to  the  Isthmus  of 
Panama.  And  although  commencing  its  career  in  1840  with  only 
two  steamers — the  Chile  and  the  Peru,  it  has  now  over  sixty  vessels 
— one  of  the  finest  fleets  of  merchant  squadrons  in  the  world. 

So  far  back  as  1856,t  however,  Senor  Malinowski  had  been  com- 
missioned by  the  Government  to  give  a  report  on  the  works  of 


♦  qp.cit,p.28. 

t  '  iJoeiunentoB  Legislatiyos  sobre  el  Establecimiento  y  la  Mejora  de  las  Yias 
•de  ComimicacioD  en  el  Perd.'    Lima,  1856. 
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public  ntility  in  Peru ;  more  particularly  on  the  roads  of  communi- 
cation along  the  coasts  and  to  the  interior. 

In  his  report  on  the  Central  Transandine  Eailway  Line,  Senor 
Malinowski  observes :  * — "  On  a  simple  inspection  of  the  map  we 
can  notice  the  importance  of  the  position,  called  Oroya,  to  satisfy 
all  the  exigencies  of  a  general  head-quarters  position  at  the  other 
side  of  the  Cordillera.  From  thence  branches  can  be  made  in  three 
principal  directions,  and  evidently  the  most  direct  way  from  Lima 
to  Oroya,  that  by  the  valley  of  the  Eimac,  is  the  preferable  one." 

The  Oroya  line,  as  well  as  the  two  others  alluded  to  in  the  first 
part  of  this  paper,  are  all  in  the  hands  of  Mr.  Henry  Meiggs,  a 
citizen  of  the  United  States,  who  may  be  entitled  **  the  Bailway 
King  of  Peru."  The  contract  for  the  Oroya  line  was  given  t<> 
him  on  the  18th  of  December,  1869,  with  the  conditions  that  the 
road  should  be  completed  and  its  equipments  finished  in  six  years 
from  the  date  of  signing,  the  price  to  be  27,600,000  soles  f  (about  five 
millions  of  pounds  sterling),  in  Peruvian  bonds — ^the  work  to  be 
done  in  pursuance  of  the  details  and  3pecification8  laid  down  by  th& 
government  engineers. 

The  principal  points  of  interest  in  this  railway  are  contained  in> 
a  report  by  Mr.  McGhee,  one  of  the  engineers,  of  which  he  has- 
.  furnished  me  with  a  copy,  and  liberty  to  use  it  at  my  discretion. 
He  has  like^se  supplied  me  with  diagrams  of  the  peculiar  "  de- 
velopments/' as  they  are  entitled,  by  which  the  ascents  of  the 
Cordilleras  are  effected.  "  The  ascent  from  Callao  to  Lima,"  he 
tells  us,  "  of  7^  miles,  is  450  feet  From  Lima  to  Chosica,  26  miles 
farther,  the  g^rades  do  not  exceed  two  and  a  half  per  cent.  The  4 
per  cent,  grades  commence  here,  but  do  not  make  it  necessary  to 
leave  the  valley  of  the  Bimao  imtil  San  Bartolom^,  13  mile& 
farther,  is  reached." 

Starting  from  Lima  the  first  20  miles  of  the  road,  to  between 
the  stations  of  Santa  Clara  and  Chosica,  the  track  has  no  per- 
ceptible elevation.  Lideed,  the  gradients  here  do  not  exceed  1 
to  1^  per  cent.  As  we  approach  the  latter  place  we  get  into  the 
valleys,  or  rather  ravines.  On  either  side  we  are  hemmed  in  by 
lofty  mountain  masses,  in  which  are  visible  rents  made  by  the 
eartiiquakes,  whilst  in  the  low  grounds  on  the  river-banks  aro 
many  huge  boulders,  some  of  them  from  80  to  100  tons  in  weight,, 
which  have  been  hurled  down  in  some  of  the  great  convulsions. 

From  Chosica,  passing  Pedro  Mama,  and  to  the  next  station  of 

♦  Op.  cit.,  p.  13. 

t  By  a  pamphlet  published  in  Lima  this  year  on  the  Railways  of  Pern  I  otieenro 
that  the  effectiTe  value  of  this  amount  is  now  21,804,000  solei^  owinff,  no  doubt> 
to  the  unaccountable  and  perfectly  foundationless  depression  in  PeruTian  bonds. 
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Cooa-Chaora,  the  line  crosses  the  Rimac  twice— first  from  the  left 
side  to  the  right  over  a  small  bridge  at  Copiche,  and  then  coming 
back  from  the  right  side  to  the  left  by  another  iron  bridge  at 
Corocona.  About  the  neighbourhood  of  these  two  bridges  originated 
the  dreadful  fever  which  caused  such  terrific  mortality  amongst  the 
navvies,  and  other  working  hands,  more  particularly  the  Chilians, 
in  1870  and  1871.  This  ffever  was  of  the  intermittent  form, 
although  scarcely  possible  to  have  its  origin  in  marsh  miasma, 
nothing  of  which  is  known  to  be  existent  hereabouts.  No  swamps 
«ro  in  the  neighbourhood,  and  the  locale  is  higher  up  than  any 
of  these  positions  said  by  Carri^re  and  Blake  ♦  to  be  the  bmits  of 
altitude  for  marsh  fevers  in  tropical  countries.  I  am  disposed  to 
attribute  it  to  what  is  mentioned  in  a  late  work  on  Malaria,  by  Dr. 
Oldham,  namely,  "  the  rapid  extraction  of  animal  heat  by  lowering 
the  vital  powers."  Such  a  process  as  this  is  easily  effected  amongst 
people  who  lived  as  the  labourers  in  question,  working  all  the  day 
in  a  hot  sun,  drinking  quantities  of  pisco  (native  brandy)  in  the 
evening,  and  sleeping  in  the  cold,  damp  valleys, — as  often  on  the 
moist  ground,  and  uncovered,  after  their  gamibling,  as  in  the  com- 
fortable sheds,  prepared  for  them  by  Mr.  Meiggs. 

From  Chosica,  2800  feet  above  the  sea,  to  Goca-Chacra,  at  an 
altitude  of  4558  feet,  is  a  run  of  11  miles,  and  two  miles  farther  on  is 
the  station  of  San  Bartolom^  or  Urabamba,  at  a  height  of  4910  feet 
above  sea-level.  '*  I  know|of  no  other  road,"  sayrf  Mr.  McGhee, "  that, 
starting  from  the  sea,  rises  to  this  elevation  in  46  miles'  distance. 
It  was  thought  best  to  take  to  the  mountain  side  here  to  gain 
elevation  by  a  development,  which  was  done  as  shown  in  the 
iollowing  reduced  plan. 


"  Prom  A  to  B  we  have  2  J  miles — these  two  points  are  650  feet 

*  This  estimate  is  that  malaria  never  ascends  beyond — in  ItaXjjtram  400  to 
.500  feet :  America  (Apalachia),  8000  feet ;  India,  2000  to  3000  feet ;  West  Indies, 
J1400  to  2200  feet ;  CaHfornia,  1000  feet ;  Western  Africa,  1500  to  2000  feet 
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apart,  horizontally  in  a  direct  line,  and  435  feet  apart,  vertically.'*' 
From  this  station,  it  may  be  observed  by  the  diagram,  the  first 
retrograde  movement  begins ;  Mr.  McGhee  thns  explains  it : — *'  As- 
soon  as  the  line  has  to  take  to  the  side  of  the  mountain,  some  very 
heavy  cnts  and  fills  are  met — the  sides  of  the  Cordillera  being  very 
steep.  From  B  to  Verrugas  Bridge,  2^  miles  further,  the  line  is. 
from  400  to  500  feet  above  the  valley,  passing  through  two  short 
tunnels  (one  of  them  on  a  curve  of  120  metres'  radius).  In  this 
passage  there  is  a  piece  of  embankment  340  feet  in  length,  con* 
taining  over  90,000  cubic  yards  of  material — the  slope  on  lower 
side  extending  to  the  valley  over  400  feet  below.  The  cutting  is 
mostly  rock,  the  remainder  being  a  kind  of  conglomerate  gravely 
which  is  very  hard.  At  this  embankment  the  line  passes  through 
a  cut  165  feet  deep  over  that  structure,  and  into  another  cut  95  feet 
deep.  These  are  centre  heights,  the  heights  on  one  side  being; 
much  more.  At  Verrugas  Bridge  the  first  approach  is  through  a 
cut  105  feet  deep,  and  across  the  bridge,  262  feet  high,  the  road 
enters  a  cut  through  the  solid  rock,  which  is  60  feet  deep." 

I  have  given  this  extract  from  Mr.  McGhee's  report  to  show  the^ 
stupendous  nature  of  the  work  which  had  to  be  here  executed* 

On  the  ascent  from  San  Bartolom^  to  Verrugas,  the  line  passes, 
by  a  collection  of  houses,  with  an  old  chapel,  situated  on  a  plateau 
that  offers  a  charming  contrast  to  the  rugged  rock  scenery  ilirougb 
which  we  have  been  previously  journeying;  for  here  are  lofty 
trees,  and  all  the  luxuriance  of  tropical  vegetation  in  gardens  of 
bananas,  guavas,  and  chirimoyas.  The  bridge  over  the  Verrugas, 
to  cross  the  ravine,  is  what  is  called  a  *'  Fink  truss,"  the,  small 
rivulet  beneath  being  scarcely  perceptible  as  we  look  through  the^ 
girders.  The  longest  of  its  longitudinal  sections  (which  comprise 
four)  measures  114  feet  from  one  end  to  the  other.  The  bridge  is 
525  feet  in  length  across  the  ravine.  It  weighs  600  tons,  and,  as  I 
have  just  mentioned,  its  height  from  the  valley  underneath,  in  it» 
central  portion,  is  262  feet.  In  fact,  it  is  the  lughest  bridge  in  the 
world.  But  the  idea  which  strikes  one  at  first  view  is  admiration 
of  the  executive  and  administrative  organisation  that  brought  these 
materials  up  here — to  a  distance  of  52  miles  frx)m  Callao— into  th& 
very  centre  of  the  Andes,  and  had  them  put  together,  to  constitute- 
as  gracefril,  as  solid,  and  as  grand  a  structure,  as  if  they  were 
erected  in  the  neighbourhood  of  Eegent  Street,  or  of  the  New  York 
Broadway. 

Between  Verrugas  Bridge  and  Surco  is  a  run  of  3  to  4  miles, 
the  chief  noticeable  work  being  the  Cuesta  Blanca  Tunnel,  through 
a  precipitous  side  of  the  mountain  which  is  at  this  part  575  feet 
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above  the  1)ed  of  the  river.  The  difficulties  to  be  overcome  here 
may  be  imagined,  when  we  consider  what  Mr.  McGhee  tells  ns,  that 
**  the  line  at  this  point,  as  in  many  others,  cotild  not  be  surveyed. 
Triangnlations  were  made  to  study  it,  and  locate  approaches,  and 
the  course  of  the  line  directed  as  the  work  progressed.  The  rock 
in  this  tunnel  was  very  hard  and  tongh,  scoring  glass  like  a  diamond. 
Here  the  diamond  drill  worked  well.  And  the  Eimac,  with  its 
&11  of  200  to  400  feet  per  mile,  furnished  a  magnificent  water  power 
alongside  of  all  the  tunnels,  for  compressing  air  except  at  the 
summit  tunnel. 

Suroo  is  a  miserable  village  in  the  province  of  Huaroohiri.  Up  to 
the  period  of  the  railway  invasion  it  constituted  one  of  the  resting 
places  for  traveUers  on  the  journey  between  Lima  and  Jauja. 
From  Surco  (6655  feet  above  the  sea-level)  the  line  crosses  again  to 
the  right  bank  of  the  river  by  a  bridge  at  Uccuta.  Thence  going 
beneath  the  San  Juan  Hospital,  it  runs  over  the  river  once  more  to 
the  left  side,  and  makes  a  retrograde  motion  from  Mayuyaca  as  if 
bent  on  returning  to  Lima.  But  this  is  only  a  pretence,  for  again  it 
wheels  round  about  at  Sacrape,  through  a  tunnel  of  395  feet  radius, 
and  thence  creeps  up  through  the  district  of  Moyo  to  Matuoana, 
having  in  its  last  twelve  miles  accomplished  an  ascent  of  over  1100 
feet,  for  here  it  is  7788  feet  above  sea-level. 

From  Matucana,  on  through  timnels,  over  bridges,  and  across 
viaducts,  still  mounting  though  zigzagging.  It  will  be  seen  how 
this  is  done  by  the  ensuing  diagram,  where  an  air-line  of  a 
mile  and  a  half  from  A  to  B,  requires  5  miles  of  railway  track  laid 
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down  to  accomplisH  it.  In  parts  of  this  development,  Mr.  MoGhee 
tells  ns  that,  "  only  for  benches  or  shelves  put  in  the  rocks,  such 
places  would  have  be^i  inaccessible  to  bipeds." 

The  last  mentioned  development  having  been  between  Matucana 
and  San  Mateo,  we  find  ourselves  now  entering  into  the  true  region 
of  the  condors.  From  Matucana  to  San  Mateo  is  a  distance  of 
about  fifteen  milds  by  rail,  in  which  an  ascent  is  gained  of  nearly 
3000  feet,  so  that  here  we  find  ourselves  at  an  altitude  of 
10,530  feet  above  the  sea.  The  most  remarkable  development  in 
the  whole  line  is  that  which  we  have  now  to  consider  where 
'*  the  river  passes  for  some  distance  between  two  walls  of  rock 
that  rise  perpendicularly  to  heights  variously  estimated  at  from 
1000  to  1500  feet.**    Hence  it  comes  rushing  and  roaring  down  a 


-1^;*""^^ 


flight  of  rocks.  To  get  across  here  is  a  tunnel  through  those 
enormous  mountain  masses,  and  the  rail  is  brought  over  the  river 
on  a  bridge  of  160  feet  span,  and  165  feet  above  the  water  to  enter 
another  tunnel  in  the .  perpendicular  at  the  opposite  side.  The 
scene  in  this  passage  must  be  something  indescribable,  with  the 
sensation  of  that  momentary  glimpse  of  sky  whilst  crossing  in 
mid-air  -out  of  one  gloomy  cavern  into  another,  with  the  bare 
glimpse  of  nearly  a  thousand  feet  high  of  Cordillera  wall  towering 
above  the  train.  Here,  in  an  air-line  of  a  mile  and  five-eighths,  a 
railway  track  of  nearly  5  miles  is  required,  and  in  this  short  length 
there  are  eight  tunnels. 

After  this  we  have  two  developments— one  comprising  two 
tunnels,  and  a  considerable  amount  of  retrograde  movement  below 
and  above  Chicla,  whilst  the  other  brings  us  through  the  tunnel 
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at  the  topmost  height  of  the  Andes,  and  down  to  the  Bio  de 
Vieca,  which  is  a  tributary  of  the  Amazon.  "  The  line  from 
Casapalca,"  says  Mr.  McGhee,  "across  the  summit  and  to  the 
Eio  de  Visca,  although  quite  straight  between  certain  points  as 
to  its  general  direction,  is  made  up  principally  of  a  succession  of 
sharp  curves."  The  tunnel  by  which  crossing  is  to  be  made  through 
the  mountain  is  distant  104^  miles  from  Lima.  Its  altitude  is 
15,650  feet.  It  is  to  be  three-quarters  of  a  mile  in  length,  and  the 
highest  portion  of  mountain  above  it  is  680  feet. 

From  the  exit  of  tunnel  at  the  other  side  the  distance  to  Oroya  is 
about  30  miles — ^Yauli  being  intermediate  at  abouthalf  the  journey. 
The  grading  is  all  finished  here,  and  is  only  waiting  for  the 
material  of  rails  and  bridges  to  put  in  situ,  "  Once  the  tunnel  over 
the  Andes  is  crossed,"  observes  Senor  Malinowski,  ''  the  line  has 
little  or  no  difficulties  to  encounter."  This  is  indeed  a  consolation 
after  all  the  hard  work  which  was  necessary  to  climb  up  to  the 
regions  of  perpetual  snow; 

That  the  government  of  Senor  Don  Manuel  Pardo  does  not  mean 
allowing  this  railway  to  be  limited  to  Oroya  is  evident  from  the 
fact  of  a  law  passed  by  Congress  on  the  30th  of  April  last  (1873), 
in  which,  amongst  other  lines,  it  is  authorised  to  construct  a  railway 
from  Oroya  to  Pasco  (already  mentioned  as  the  great  silver  district), 
with  a  line  from  Oroya  to  Jauja  and  Huancayo.  That  it  will 
eventually  be  extended  through  the  valleys  of  Ghanchamayo, 
Moyobamba,  Loreto,  and  the  many  rich  stretches  of  land  that  con- 
stitute the  small  world  contained  in  the  Amazon  district,  I  have  not 
the  slightest  doubt.  Tlie  latest  summary  which  I  have  read  of  what 
has  been  done  and  is  doing  amongst  the  tributaries  of  the  Father  of 
Waters,  is  an  excellent  and  clearly  written  article  in  *  Ocean  High- 
'^'^ys/  by  Lieutenant  Don  Juan  &ilaverry,  of  the  Peruvian  Kavy. 

The  other  line  to  Caxamarca  is  in  rapid  progress.  In  a  couple 
of  years  more  we  may  expect  to  hear  of  the  Peruvian  President 
going  on  a  trip  from  Lima  on  the  Oroya  Eailway,  and  passing 
through  the  tunnel  beneath  the  lofty  summit  of  the  Ghuquichuco, 
stretch  out  the  right  hand  of  fellowship,  not  only  to  all  the  nations 
of  the  Amazon  Valley,  but  to  those  at  the  other  side  of  the  wide 
Atlantic  into  which  the  mighty  waters  of  the  great  river  are 
discharged.  The  civilised  world  will  then  give  its  meed  of  tribute 
to  the  intelligence  and  wisdom  of  the  Peruvian  Government,  as  to 
the  indomitable  energy  of  her  great  railway  contractor,  Mr.  Henry 
Meiggs,  who  has,  within  the  last  few  years,  done  more  for  Peru 
than  all  the  monarchs,  chiefs,  or  conquerors  dwelling  in  the  land 
fipom  creation's  dawn  down  to  the  present  time. 
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2*  Bailroad  and  Steam  Communication  in  SofUhem  Peru.    By 
Clements  B.  Markham,  cb.,  fjus,.  Secretary  r.g.s. 

While  the  railway  described  by  Mr.  Hatchinson  will  connect  the 
capital  of  Pern  with  the  valleys  of  Tarma  and  the  mines  of  Cerro 
Pasoo,  the  great  work  which  has  jnst  been  completed  in  the  sonth 
of  Pern  will  bring  the  mineral  wealth  of  Bolivia  and  the  rich 
products  of  the  eastern  valleys  into  direct  communication  with  the 
Pacific  ports. 

The  central  region  of  the  Peruvian  Andes  presents  an  aspect 
Tery  different  from  that  to  the  south  and  on  the  Bolivian  frontier. 
In  tiie  centre  the  space  between  the  Maritime  and  Eastern  Cordillera 
is  comparatively  narrow ;  it  is  broken  up  into  deep,  worn  valleys 
and  profound  ravines,  where  wheat,  maize,  and  even  sugar-cane, 
are  grown  in  the  different  zones  of  elevation.  But  the  southern 
part  of  the  Peruvian  Andes  and  the  northern  portion  of  Bolivia 
present  a  very  different  character.  From  the  Vilcanota  knot,  the 
Andes  separate  into  two  distinct  chains,  namely,  the  Maritime 
Cordfllera  and  the  Eastern  Andes,  which  includes  the  loftiest  peaks 
in  America.  The  region  between  these  two  ranges  contains  the 
great  lake  of  Titicaca,  and  consists  of  elevated  plains  intersected 
by  rivers  flowing  into  the  lake,  at  a  height  never  less  than  12,000 
feet  above  the  sea.  It  is  usually  called  the  CoUao,  from  one  of  the 
tribes  which  occupied  it  in  ancient  times.  The  surrounding  moun- 
tains contain  inexhaustible  stores  of  copper  and  silver,  the  plains 
afford  pasture  for  lai^e  flocks  of  alpacas,  while  the  inner  slopes  of 
the  Eastern  Andes  produce  the  best  Peruvian  bark,  coffee,  cocoa, 
coca,  amotto,  and  are  watered  by  streams  containing  gold-dust  in 
large  quantities. 

It  has  long  been  an  aspiration  of  the  best  Peruvian  statesmen  to 
see  all  this  wealth  borne  over  Lake  Titicaca  by  steamers,  and 
across  the  frozen  plains  of  the  Maritime  Cordillera  by  some  more 
expeditious  means  than  is  afforded  by  the  backs  of  llamas  and 
mules.  Nearly  thirty  years  ago  Don  Manuel  Costas,  the  present 
Vice-President  of  Peru,  made  an  attempt  to  place  a  small  steamer 
on  the  lake.  He  foresaw  that,  if  this  could  once  be  done,  a  most 
important  trade  would  spring  up,  which  would  give  fresh  life  to 
the  people  of  this  classic  land.  All  the  products  of  the  Bolivian 
forests — timber,  ehinchona-bark,  dhocolate,  coffee,  coca,  fiiiit  and 
amotto— would  be  conveyed  to  Puno ;  and  European  manufactured 
goods,  the  i^piardiente  of  the  coast  valleys,  and  the  sugar  of 
Abanooy,  would  be  sent  in  exchange  to  the  Bolivian  ports.  There 
would  also  be  a  brisk  txude  in  wool,  silver,  and  copper,  and  a 
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traffic  in  provisions  of  all  kinds  between  the  Indian  villages  near 
the  shores  of  the  lake.  Timber  in  vast  quantities  might  be  felled 
and  sawn  in  the  forests  of  Caravaya,  and  floated  down  the  rivers 
during  the  rainy  season,  which,  with  the  coal  on  the  island  of 
Loto,  would  furnish  supplies  of  fuel.  A  raiboad  across  the  Andes, 
connecting  the  steam  navigation  of  the  Titicaca  Lake  with  the 
ports  of  the  Pacific,  was  a  stupendous  undertaking  which,  even 
15  years  ago,  was  scarcely  dreamed  of  by  the  most  enthusiastic 
speculator. 

Yet  the  whole  of  these  schemes  have  not  only  been  undertaken, 
but  are  now  completed  and, actually  in  working  order. 

The  railroad  from  the  port  of  MoUendo  to  Arequipa  has  been 
completed  some  years.  Mr.  Meiggs  accepted  a  contract  to  construct 
a  railroad  across  the  Andes,  from  Arequipa  to  Puno,  for  32,000,00(> 
soles  (6,400,000Z.),  or  29,500Z.  a  mile.  The  cost  of  transport,  labour, 
materials,  and  provisions  was,  of  course,  enormous.  The  distance 
from  Arequipa  to  the  shores  of  Lake  Titicaca  is  217  miles,  and  the 
works  were  commenced  on  June  7th,  1870. 

After  leaving  the  city  of  Arequipa  the  line  crosses  the  River 
Chil6  by  a  superb  viaduct  1505  feet  in  length  and  70  feet  above 
the  river-bed ;  and  there  ard  three  other  viaducts  of  equal  magni- 
tude, all  constructed  in  the  United  States,  and  conveyed  to  their 
sites  with  infinite  difficulty.  Embankments  of  various  heights^ 
from  50  to  500  feet,  are  numerous,  and,  in  some  cases,  the  rough 
and  steep  slopes  are  overcome  by  reverse  tangents.  In  one  place 
there  is  a  cutting,  84  feet  deep,  on  the  side  of  a  precipice,  with  the 
roadway  1000  feet  in  perpendicular  height  above  the  valley.  The 
longest  tunnel  is  only  300  feet  from  mouth  to  mouth.  Extra- 
ordinary difficulties  had  to  be  overcome,  as  may  well  be  supposed 
when  the  inaccessible  nature  of  the  country  is  considered,  the  long 
distances  without  water,  the  heavy  snowstorms,  the  absence  of 
roads,  and  the  intense  cold  of  the  loftier  portion.  From  Arequipa 
to  the  baths  of  Yuva,  a  distance  of  17  miles,  there  is  no  water,  and 
up  to  this  point  the  costly  expedient  was  adopted  of  conveying  it 
to  the  works  on  mule-back.  The  same  thing  was  necessary  from 
Caniaquas  for  26  miles.  From  4000  to  5000  labourers,  chiefly  Chilians 
and  Bolivians,  have  been  constantly  employed  during  three  years 
and  a  half,  and  on  the  1st  of  January,  1874,  the  first  locomotive 
reached  the  shores  of  Lake  Titicaca.  The  highest  point  on  the 
old  road  from  Arequipa  to  Puna  is  15,590  feet  above  the  sea, 
and  that  of  the  line  selected  for  the  railway  cannot  have  been 
much  less. 

Meanwhile  active  steps  have  been  taken  to  establish  steam 
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navigation  on  Lake  TiUcaoa.  In  1861  the  Femvian  Government 
ordered  two  screw  steamers  in  London  (20  tons,  40  H.P.),  called 
the  Tara/vi  and  Tapura^  which  were  sent  out  to  the  port  of  Arica, 
thence  to  Tacna  by  rail,  and,  finally,  the  pieces  were  carried  across* 
the  Andes  on  the  backs  of  mules  to  Pmio.  Bnt  several  pieces  were 
lost,  and  the  project  remained  in  abeyance  until  1868,  when  Captain 
Melgar,  of  the  Peruvian  Navy,  was  appointed  to  put  together  and 
launch  the  steamers.  Ho  set  to  work  with  zeal  and  energy.  Those 
who  have  crossed  the  Andes,  and  seen  the  total  absence  of  all 
resources  at  Puno,  can  form  an  idea  of  the  difficulties  that  have 
been  overcome  by  Don  Manuel  Melgar.  He  had  to  build  a  factory 
and  a  stone  mole,  and  to  bring  up  all  the  workmen  and  materials 
from  the  coast,  the  lake  being  12,000  feet  above  the  sea.  The 
Taravi  was  launched  in  June,  1871,  and  the  Tapura  on  the  19th  of 
Marc£i,  1872. 

Their  presence  on  these  inland  waters,  together  with  the  railway, 
will  revolutionise  the  commerce  of  the  surrounding  provinces,  knit 
the  people  of  Peru  and  Bolivia  together  by  common  interests,  and 
put  new  life  into  the  inhabitants  of  the  shores  of  Titicaca,  the 
sacred  lake  of  the  Tncas.  Markets  and  rapid  means  of  oommuni- 
oation  having  been  secured,  the  trade  of  this  region  may  be  ex- 
pected to  increase  rapidly  on  all  sides.  The  fiace  of  the  country 
will  be  entirely  changed;  the  people,  finding  new  wants,  will 
become  more  civilised,  and  Puno,  instead  of  a  town  with  empty, 
silent  streets  and  half-a-dozen  reed  bdUas  at  its  anchorage,  will 
soon  be  a  flourishing  and  busy  port.  When  I  was  there,  now 
nearly  14  years  ago,  these  prospects  seemed  far  distant  But  now, 
thanks  to  the  energy  of  the  Peruvian  Government,  and  of  the 
great  contractor  Mr.  Meiggs,  they  seem  to  be  close  at  hand. 

The  cause  of  geography  will  be  wonderfully  advanced  by  these 
undertakings.  At  present  there  is  no  complete  survey  of  the  basin 
of  Lake  Titicaca,  which,  in  some  important  respects,  possesses 
special  geographical  interest  Lake  Titicaca  covers  a  superficial 
area  of  about  2500  square  miles,  being  100  miles  long  by  85  wide, 
and  the  surfiice  is  12,196  feet  above  the  sea.  It  is  divided  into  two 
parts  by  the  peninsula  of  Copacabana,  the  south  division  being 
8  leagues  long  by  7,  and  united  to  the  larger  portion  by  the  Strait 
of  Tiquina.  A  number  of  rivers,  which  are  swollen  and  of  con- 
siderable volume  during  the  rainy  season,  flow  into  the  lake ;  and 
the  water  is  carried  off  by  the  drain  or  De$aguaderOf  which,  after  a 
course  of  160  miles,  empties  into  the  salt  lake  and  swamps  of 
Pavia  or  Aullagas. 

The  Desaguadero,  connecting  Lake  Titicaca  with  the  Aullagas, 
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is  a  very  remarkable  feature.  At  this  great  elevation  land  vege- 
tation is  stunted  and  scanty,  bat  in  the  waters  of  the  lake  there  are 
acres  of  tall  rushes.  The  constant  east  winds  blow  all  the  dead 
rushes  to  the  western  side,  were  they  mix  with  the  living  beds  and 
form  a  dense  tangled  mass.  Out  of  them  flows  the  drain^  with  the 
surplus  waters  of  the  lake,  and  so,  by  a  channel  160  miles  long, 
connects  Titioaca  with  the  salt  swamps  of  Aullagas.  Davalos  y 
Figueroa,  a  native  of  the  country,  who  wrote  in  1601,  even  speaks 
of  the  whole  as  one  lake,  saying  that  in  one  part,  where  it  is- 
called  the  Desaguadero,  or  drain,  it  becomes  very  narrow. 

These  features  cannot  fail  to  remind  the  Meeting  of  the  interest* 
ing  diBCUssion,  in  which  Sir  Samuel  Baker  took  part  on  January  26th, 
on  the  subject  of  the  supposed  connection  between  the  African  lakes 
Tanganyika  and  Albert  Nyanza.  The  sur&ce  waters  of  Titicaca, 
like  those  of  Tanganyika,  are  fresh;  and,  in  Sir  Samuel  Baker's 
view,  Tanganyika  is  connected  with  the  Albert  Nyanza,  whidi  is 
at  the  same  level,  by  a  channel  analogous  to  the  Desaguadero, 
flowing  from  Titioaca  to  the  Aullagas  swamp. 

The  Aullagas,  whiph  is  the  final  receptable  of  all  the  drainage  of 
the  Titicaca  basin,  is  of  course  -utterly  unlike  the  Albert  Nyanza, 
because  it  has  no  outlet  and  is  surrounded  by  Cordilleras  of  the 
Andes.  It  is  salt,  but  it  has  always  been  doubted  whether  the 
large  volume  of  surplus  water  flowing  along  the  Besaguadero  can 
be  disposed  of  by  evaporation  alone.  Cieza  de  Leon,  an  accurate 
and  trustworthy  old  soldier,  who  was  in  Peru  shortly  after  the 
conquest,  and  wrote  in  1553,  mentions  a  report  that,  in  some  of  the 
coast  valleys  of  Tarapaca,  there  were  streams  which  were  believed 
to  be  the  waters  of  Lake  Aullagas,  opening  for  themselves  a  way 
through  the  bowels  of  the  earth.  In  his  recent  exhaustive  report 
on  the  Tamamgal  plains,  in  the  Tarapaca  province,  Don  Miguel 
Yalle  Biestra  suggests  a  similar  explanation,  namely,  that  the 
waters  of  Titicaca,  after  draining  into  the  Aullagas  Lake,  find  their 
way  by  filtration  to  the  lower  level  of  the  TamamgaL 

I  have  referred  to  these  points  in  order  to  indicate  how  much 
there  is  of  real  geographical  importance  and  interest  which  still 
awaits  investigation  in  the  region  now  at  last  brought  within  easy 
reach  of  the  sea  coast  by  a  railroad.  A  thorough  survey  of  the 
great  lake  of  Titicitca,  and  of  its  whole  drainage  area,  is  still  a 
desideratum.  Pentland  went  round  the  lake  and  fixed  numerous 
positions,  many  years  ago,  but  his  was  only  a  route  survey;  and 
lyOrbigny  mapped  the  southern  shores  of  tiie  lake.  When  I  first 
crossed  this  region,  my  duty  obliged  me  to  follow  very  much  in  the 
track  of  Pentland ;  and  my  latitudes  and  hypsotnetrical  observa- 
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tioDS  agreed  satisfactorily  witli  his,  my  heights  being  a  fewhnndred 
feet  less.  But  in  returning,  as  soon  as  I  went  off  Pentland's  track, 
I  came  upon  new  features.  Among  these  is  the  lake  of  Ara&, 
north  of  Titicaca,  which  is  not  on  Pentland's  map,  though  it  is 
mentioned  by  Castelnau.  Captain  Melgar,  the  introducer  of  steam 
navigation  on  Lake  Titicaca,  has  made  a  survey  of  the  coast  from 
Funo  to  Jeli,  and  also  confirms  the  accuracy  of  Pentland's  observa- 
tions for  latitude.  He  has  carefully  examined  the  islands  on  the 
lake,  especially  that  of  Titicaca,  the  beautiful  sacred  island  of  the 
later  Tncas,  where  artificial  terraces,  full  of  flowers,  rise  from  the 
water's  edge,  tier  above  tier,  to  the  hill  tops,  irrigated  by  channels 
drawn  from  the  royal  bath.  All  these  classic  spots  aroimd  the 
sacred  lake  will  now  be  explored  and  correctly  mapped ;  and  we 
ishall  at  last  get  an  accurate  knowledge  of  this,  the  most  interesting 
region,  next  to  the  Cuzco  Yalley,  in  all  South  America. : 

The  valleys  and  wide  forest-covered  plains  to  the  east  of  the 
Andes,  in  Caravaya  and  Bolivia,  will  also  be  explored.  Beyond 
the  work  done  by  Don  Antonio  Baimondi  and  by  myself,  the  vast 
and  rich  province  of  Caravaya  is,  so  far  as  accurate  geographical 
data  are  concerned,  unmapped  and  unknown.  Its  wealth  is 
enormous  and  inexhaustible.  Its  livers  diverge  to  the  point  in  the 
vast  South  American  wilderness  where  Colonel  Church  is  so  ably 
and  resolutely  working  to  complete  a  railroad  round  the  rapids  of 
the  Madeira.  Its  more  complete  exploration  will  be  a  memorable 
geographical  feat 

Now  that  the  Peruvian  Government  has  provided  the  means  of 
Tapid  communication  from  the  coast  to  the  interior,  its  enlightened 
President,  Don  Manuel  Pardo,  has  resolved  to  invite  European 
•explorers  to  judge  for  themselves  of  the  resources  of  the  ancient 
empire  of  the  Tncas.  An  important  decree  was  issued  at  Lima  on 
January  13,  1874,  enumerating  the  lines  of  railway  that  are  now 
actually  open,  as  well  as  those  in  progress. 

1.  From  the  port  of  Ylo  to  Moquegua. 

2.  From  the  port  of  MoUendo,  by  Arequipa,  to  Funo. 

3.  From  Pisco  to  Yea. 

4.  From  Callao  to  San  Mateq  (on  the  way  to  Oroya). 

5.  From  Chimbote  to  Taquilpon. 

6.  From  Pacasmayo  to  La  Vina  (on  the  way  to  Caxamarca). 
The  decree  announces  that,  afi  the  districts  traversed  by  these 

railways  abound  in  mineral  wealth,  it  is  desirable  to  bring  to  the 
notice  of  European  enterprise  the  character  and  extent  of  the 
riches  to  be  found  within  the  territory  of  Peru,  and  the  means  of 
communication  which  place  these  riches  within  the  reach  of  private 
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enterprise.  With  this  object,  lithographed  plans  of  the  Pemvian 
railroads,  accompanied  by  sketches  of  the  most  prominent  engineer- 
ing works  on  them,  and  brief  descriptions,  are  to  be  published 
in  English,  French,  and  German.  Collections  of  samples  of  the 
principal  minerals  and  coal  found  in  the  districts  traversed  by 
the  railroads  are  also  to  be  made  in  triplicate,  by  Don  Antonio 
Eaimondi,  the  State  Geologist,  and  placed  on  exhibition  in  London, 
Paris,  and  Berlin. 

The  Fellows  of  this  Society  will  heartily  applaud  the  action  thus 
taken  by  the  Peruvian  Government ;  for  not  only  will  it  at  once 
supply  us  with  a  large  amount  of  new  geographical  information, 
but  it  will  tend,  in  its  results,  to  the  mapping  and  exploration  of 
regions  now  little  known,  but  which  yield  to  none  in  the  world  in 
interest  and  importance ;  whether  we  regard  their  physical  structure, 
the  magnificence  of  their  sceneiy,  the  grand  scale  on  which  nature 
has  worked  within  their  limits,  or  their  inexhaustible  riches. 

The  PBESiOEirr  said  that  those  who  were  well  acquainted  with  the  principal 
passes  of  the  European  Alps  might  form  some  idea  of  the  difficulties  which 
had  been  surmounted  by  raihvay  engineers  in  Peru,  in  carrying  the  line  over 
an  altitude  higher  than  the  highest  Alpine  passes,  whidi  had  just  been 
described. 

Mr.  HuTCHiKSOK  said  that  the  most  eloquent  written  description  could 
scarcely  convey  any  idea  of  the  wonderful  masses  of  xock  through  which  the 
Peruvian  railways  have  been  made,  or  of  the  equally  marvellous  engineering 
work  which  had  overcome  the  difficulties  as  they  presented  themselves. 

His  Excellency  Senor  Dok  Pedbo  Galvbz  (Peruvian  Minister^  said  it 
was  to  him  a  remarkable  spectacle  to  observe  a  scientific  society  like  this 
taking  so  much  interest  in  the  progress  of  a  distant  country.  It  liad  been  at 
All  times  the  noble  object  of  science  to  sacrifice  time  and  labour  to  studies 
which,  although  they  do  uot  produce  any  immediate  advants^;eB  to  those  who 
undertake  them,  create  for  humanity  fountains  of  prosperity  in  the  future. 
We  had  the  examples  of  persons  who  have  devoted  tneir  lives  to  geognu[)hical 
discovery  or  study,  and  such  persons  he  thought  merited  the  title  of  beneiactors 
of  humanity.  As  regards  Peru^  the  authors  of  the  papers  they  had  just  been 
listening  to  had  devoted  a  considerable  portion  of  their  lives  to  researches  in 
that  country,  the  results  of  which  were  embodied  in  works  which  have 
obtained  a  well-merited  reputation.  Mr.  Markham  had  treated  in  the  most 
practical  manner  the  geographical  questions,  in  connection  with  the  actual 
condition  of  nations,  and  had  thus  obtained,  not  simply  a  distinguished  place 
amongst  the  geographers  of  his  country,  but  had  also  won  in  the  New  World 
the  estimation  and  gratitude  of  that  continent.  Mr.  Hutchinson,  also^  during 
the  intervals  of  his  official  duties,  had  been  enabled  to  devote  a  considerable 
portion  of  his  time  to  the  study  of  Peruvian  geography  and  history.  He 
would  honour,  then,  in.  these  individuals,  all  the  members  of  a  society  whose 
object  is  the  study  of  all  parts  of  the  world,  fne  from  every  feeling  of  selfish 
interest.  But  it  walalso  his  duty  to  thank  this  meeting  in  a  special  manner 
for  the  interest  with  which  it  had  listened  to  everything  that  had  been  said  with 
reference  to  Peru,  the  prepress  of  its  public  works,  and  the  administrative  career 
of  its  Qovemment.  Fulniling  its  duty,  and  responding  to  the  aspirations  of 
the  country,  the  Government  of  Peru  was  employing  every  means  to  stimulate 
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activity  in  all  branches  which  could  contribate  to  its  general  progress. 
Bailways  had  occupied  the  principal  attention  of  the  Government,  and  they 
had  already  progressed  considerably,  as  was  shown  by  the  fact  of  there  being 
now  1059  miles  of  line  completed ;  and  as  many  more  would  be  completed 
within  the  next  two  years.  The  great  Cordillera  had  been  crossed  in  different 
parts,  and  communication  between  the  rich  localities  of  Peru  would  facilitate 
their  development,  and  encourage  reciprocal  internal  and  external  commerce 
in  Peru.  But  railways  were  only  a  means  of  transport,  and  our  thoughts 
must  necessarily  turn  to  what  products  there  were  to  be  transported.  The 
mines  and  the  agriculture  of  the  country  are  the  sources  destined  to  supply 
the  elements  of  progress  to  commerce,  as  well  as  the  advantageous  development 
of  the  railways ;  and  the  Government  in  its  operations  has  paid  the  utmost 
attention  to  each  of  these  sources  of  wealth.  It  is  well  known  that  at  the 
time  of  tiie  discovery  of  Peru,  its  minerals  pre-eminently  excited  the  attention 
of  its  conquerors.  Its  gold  seduced  them,  aud  devoting  themselves  exclusively 
to  its  search,  Peru  be^me  proverbial  as  the  country  of  gold,  as  though  the 
other  sources  of  wealth  characteristic  of  its  soil  had  been  entirely  overlooked. 
Vessels,  laden  with  the  precious  metal,  sailed  for  the  mother  country  every 
two  or  three  years,  taking  from  ten  to  fifteen  millions  of  hard  dollars  (from 
two  to  three  millions  sterling),  exciting  the  avarice  of  the  rest  of  the  world. 
What  a  small  amount  was  that  sum  of  gold  compared  with  the  present 
product  of  some  of  the  other  branches  of  commerce  in  Peru  I  The  precious 
metals,  which  at  the  present  time  are  worked  as  extensively  as  they  were 
during  the  period  of  Spanish  government,  occupy  the  fourth  or  fifth  place 
amongst  the  articles  of  export  from  Peru.  But  an  immense  future  is  now 
opened  to  these  precious  metals,  by  the  introduction  of  railwa3rs,  in  reducing 
very  considerably,  not  only  the  cost  of  transport,  but  also  of  their  production, 
and  this  would  lead  to  the  re-opening  of  many  of  the  formerly  abandoned  mines, 
which  will  give  the  most  beneficial  results.  Already  companies  w&e  being 
formed  to  work  mines,  which  would  return  incalculable  dividends  to  the 
capitals  invested  therein,  and  it  would  not  simply  be  the  mines  of  precious 
metals  which  give  these  great  results,  but  all  kinds  of  minerals,  stones,  and 
above  all  the  coal  which  exists,  of  the  very  finest  quality,  in  the  interior  of 
Peru ;  and  which  only  await  the  reduction  of  the  cost  of  carriage  to  the  coast 
in  order  to  become  of  the  utmost  importance.  The  Crovemment,  with  the 
view  of  facilitating  the  formation  of  these  companies,  and  the  investment  of 
those  capitals  for  Uie  general  good,  had  ordered  to  be  sent  to  Europe  a  collec- 
tion of  minerals,  which  would  serve  as  a  base  for  scientific  persons  to  estimate 
these  advantageous  speculations.  When  these  collections  r^udied  him  he 
would  have  great  pleasure  in  announcing  their  arrival  to  various  scientific 
soci9ties.  Agriculture,  which  might  be  termed  the  most  solid  base  of  the 
prosperity  of  States,  occupies  in  Peru  a  position  second  to  none,  as  regards  its 
quality,  its  variety,  and  the  extent  of  its  products.  The  immense  Cordillera 
divides  the  country  into  three  regions,  each  of  which  contributes  its  special 
products.  This  renders  every  cultivation  possible  in  Peru,  because  there  are 
all  kinds  of  climate,  and  every  variety  of  soil ;  but  these  are  not  sufficient  to 
obtain  an  abundant  production — hands  were  also  required,  and  of  these  they 
were  in  great  want.  The  Government  of  Peru  had  made  the  most  laudable  en- 
deavours to  attract  immigration ;  but  if  the  efforts  had  not  yet  been  successful, 
a  better  result  might  now  be  expected,  with  the  increased  facilities  of  commu- 
nication, and  with  the  more  extensive  knowledge  which  one  country  conse- 
quently obtains  of  another,  and  with  the  results  of  past  experience.  For  this 
purpose,  the  last  Congress  of  Peru  voted  a  specified  sum  towards  promoting 
European  emigration,  and  the  Government  nad  taken  adequate  measures  to 
encourage  that  which  would  be  most  specially  adyantageous  to  the  country, 
namely,  agricultural  immigration. 


Digitized  by 


Google 


Mabch  9, 1874.]     DISCUSSION  ON  THE  PAPERS^  ON  PERU,  219 

The  commerce  of  Peru  had  progressed  in  proportion  to  the  increase  of  its 
products  and  the  facilities  of  transport.  Speaking  only  of  its  connection 
with  England,  the  commercial  relations  between  the  two  countries  had 
doubled  in  the  last  thirty  years ;  and  if  Peru  alr«Mly  occupies  a  distin- 
^^uished  position  amongst  the  nations  trading  with  the  United  Kingdom,  we 
mi^t  well  hope  a  few  years  would  place  her  amongst  the  most  prominent. 
This  progress  was  due  in  a  great  measure  to  the  wonderful  advancement  of 
maritime  and  telegraphic  communications.  Thirty  years  aso,  two  steamers 
of  800  tons  made  monthly  yoyages  along  the  Pacific  coast,  whereas  now  there 
IS  a  fleet  of  over  seventy  steamers,  some  of  which  are  3000  or  4000  tons, 
making  daily  voyages  on  the  coast,  and  bringing  all  t^oee  ports  into  constant 
communication  with  each  other.  The  communications  by  the  Isthmus  of 
Panama  being  insufficient,  other  lines  of  steamers  have  been  established,  vift 
the  Magellan  Straits,  which  more  directly  connect  the  coast  of  the  Pacific 
with  the  rest  of  the  world.  Telegraphs  had  made  progress  corresponding  to 
navigation  and  railways.  The  telegraphic  cable  now  extends  from  Europe  to 
Panama,  and  the  Peruvian  Government  had  lent  its  protection  and  every 
possible  facility  for  the  laying  of  a  cable  between  Panama  and  the  coast  of 
Peru,  which  is  to  be  completed  within  two  yean,  and  connected  with  the 
telemphic  communication  already  existing  in  the  interior  of  Peru.  While 
speaking  of  this  progress,  there  was  no  motive*  for  the  existence  of  any 
individual  or  persons!  vanity,  or  for  any  Government  or  any  one  generation 
taking  credit  more  than  another.  Each  one  fulfils  the  destiny  allotted  to  it, 
and  whilst  we  take  advanti^e  of  the  works  of  those  who  preceded  us,  and  of 
the  assistance,  the  instruction,  and  the  resources  of  other  countries,  we  should 
<x>mmence  by  acknowled^ng  the  benefits  received,  appreciate  them  at  their 
full  value,  and  solicit  their  continuance.  The  interest  which  had  been  shown 
bj  this  Society  in  aU  that  had  been  said  about  the  state  of  Peru,  appeared  to 
him  to  show  how  ^reat  a  part  of  her  advancement  was  due  to  England,  and 
whilst  making  this  sincere  acknowledgment,  he  trusted  that  the  members  of 
the  Royal  Geographical  Society,  who  contribute  so  largely  to  the  pacific  rela- 
tions of  aU  the  world,  would  receive  this  expression  of  nis  country's  gratitude. 

Mr.  Keith  observed  that  the  wealth  of  Peru  really  consisted  not  of  its 
guano,  but  of  its  agricultural  ridies  and  of  its  minerals,  which  were  to  be  found 
on  the  eastern  slopes  of  the  Andes.  In  crossing  the  Ck>rdilleras  he  had  seen 
^mnle  proof  of  this,  and  he  considered  that  the  money  Peru  was  now  spending 
inaeveloping  her  mines  and  extending  her  railways  was  much  better  used 
than  in  revolutions  and  bloodshed.  He  had  entire  confidence  in  the  ability  of 
the  country  to  carry  out  all  the  undertakings  which  bad  been  projected.  The 
simple  fiict  that  Don  Manuel  Pardo,  an  able  financier  and  Mend  of  science, 
was  now  President  of  Peru,  was  the  best  guarantee  of  the  future  prosperity 
■of  the  republic. 

€k)lonel  CmmoH  said  he  had  visited  all  the  district  which  had  been 
described  in  the  papers,  and  had  travelled  over  nearly  all  the  Peruvian  rail- 
ways, and  could  bear  his  testimony  to  the  stupendous  nature  of  the  engi- 
neering works  that  had  been  undertaken  in  that  country.  The  fenct  that  two 
•of  the  lines  aheady  reached  an  elevation  almost  as  high  as  the  summit  of  Mont 
Blanc  was  something  to  excite  astonishment.  Tne  railroad  of  which  the 
United  States  was  so  proud — ^the  Union  Pacific — attained  only  a  little  over  half 
that  elevation.  Lake  Titicaca,  the  bordera  of  which  might  now  be  reached  by 
railway,  is  12,505  feet  above  the  level  of  the  sea ;  while  the  summit-level 
of  the  road  is  14,600  feet  Beyond  that,  however,  on  the  eastern  slope  of 
the  Andes,  were  the  real  riches  of  the  nation ;  and  he  had  no  hesitation  in 
saying,  that,  when  the  railways  of  Peru  reached  the  summit  of  the  Andes, 
the  development  of  the  country  would  really  begin,  for  the  coast  would  then 
be  [in  connection  with  tiie  head  waters  of  the  Amazon,  and  in  the  valleys 
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drained  by  theso  there  were  greater  riches  than  were  ever  dreamed  of. 
That  r^on  was.  entirely  unexplored,  but  Peru  was  making  noble  efforts  to 
demonstrate  to  the  world  the  navigability  of  her  rivers  and  the  wealth  of 
her  mines.  The  Amazon  Yalley  had  attracted  great  attention  recently  in  the 
United  States.  Last  November-  he  had  an  interview  with  the  President  and 
the  entire  GaMnet,  and  explained  to  them  the  eiforts  which  were  being  made 
to  construct  a  railway,  153  miles  long,  aroimd  the  cataracts  of  the  Madeira.. 
The  Plesident  promised  to  call  the  attention  of  Congress  to  the  subject,  and 
this  promise  he  fulfilled.  He  requested  an  appropriation,  for  the  purpose  of 
making  an  exploration  of  the  Amazon  as  far  as  the  mouth  of  the  Kivetr 
Madeira,  and  of  the  Madeira  as  far  as  San  Antonio,  a  point  1500  miles  frcnn 
the  ocean  and  the  northern  terminus  of  the  projected  railway.  An  auxiliary 
expedition  was  intended  to  cross  the  Andes  by  the  Arequipa  Bailway,  an3. 
explore  all  that  vast  river-systeih  which  concentrates  at  the  head  of  the  falls- 
of  the  Madeira.  Ajgplication  had  been  made  to  the  (Governments  of  Bolivia 
and  Brazil  for  permission  to  send  the  expeditions,  and  no  doubt  Congress 
would  make  the  necessary  appropriation.  The  Madeira  and  Mamor^  Bailway^ 
with  which  he  was  connected,  would,  when  completed,  open  up  400,000  square 
miles  of  territory  as  rich,  healthy,  and  capable  of  development,  as  any  other 
part  of  the  world  of  equal  size. 

Sir  Haebt  Yebnet  had  no  doubt  that  the  statements  which  had  been 
made  with  regard  to  the  wealth  of  the  eastern  slopes  of  the  Andes  were  per- 
fectly correct.  An  honoured  friend  of  his,  Greneral  Miller,  formerly  Intendente 
of  Cuzco,  had  often  spoken  to  him  of  developing  the  mining  and  agricultural 
resources  of  the  neighbourhood  of  Lake  Titicaca,  and  he  rejoiced  that  their 
brethren  of  the  United  States  were  engaged  in  the  work.  He  had  seen  the 
mining  operations  carried  on  in  the  neighbourhood  of  Coqnimbo,  and  he  felt 
convinced  that,  if  the  European  method  of  mining  could  be  introduced  into 
South  America,  an  ample  return  would  be  made.  The  only  mode  of  getting 
the  water  from  the  deep  mines  of  Coquimbo  was  to  employ  naked  Indians' 
to  bring  up  the  water  in  skins,  climbing  up  fissures  throu^  the  rock  without 
any  aid  of  ladders  or  other  appliances.  The  part  of  Uie  Andes  which  he  had. 
crossed  was  to  the  south  of  Lake  Titicaca,  and  was  a  great  deal  higher  than 
that  referred  to  by  Mr.  Markham.  He  crossed  it  in  winter,  and  the  snow,, 
blocking  up  the  valley  under  the  hidiest  part  of  the  Cordillera,  was  then 
600  feet  deep.  The  bpaniards  and  Portuguese  had  engaged  in  hostilities 
around  the  head  waters  of  the  Amazon  and  Pare^uay  rivers,  and  where  war 
could  be  carried  on  there  the  arts  of  peace  might  nourish. 

Mr.  C.  R.  Mabkham  said  that  the  cause  of  geography  was  greatly  indebted 
to  the  President  of  Peru,  Don  Manuel  Pardo,  for  the  energy  with  which  he  had 
urged  on  the  construction,  of  the  railways  in  spite  of  such  stujpendous  diffi- 
culties. Don  Manuel  Pardo  was  not  only  a  politician  and  an  admmistrator,  but 
he  was  also  a  good  and  soimd  geographer,  and  had  written  a  memoir  on  the 
province  of  Jauja,  which,  for  research,  for  the  accuracy  of  the  topogra- 
phical detail,  and  for  the  interest  of  the  speculations  which  it  contained,  had 
seldom  been  equalled  anywhere ;  the  Fellows  of  the  Society  would  therefore 
feel  extremely  gratified  to  know  that  the  Council  proposed  to  elect  the 
President  of  Peru  as  an  honorary  corresponding  member. 
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Ninth  Meeting,  2Srd  March,  1874. 

The  Eight  Hox.  Sir  H.  BARTLE  E.  FEEBE,  k.c.b.,  k.c.s.i.,  etc., 
President,  in  the  Chair, 

Elections.— CWIkwtjc  Bdber,  Esq. ;  Robert  Bourne^  Esq.,  j.p.  ;  Went- 
xoorih  William  BuUer,  Esq.;  John  WiUiam  Hadow,  Esq.;  Captain 
K.  O.  Henderson;  Abraham  Park,  Esq,;  William  Payne,  Esq,;  Hon. 
Arthur  Lowther  Pelham;  Captain  Montague  Protheroe;  Bev.  Edward 
Sanderson;  Edmund  Wdlbum,  Esq.;  Francis  Oledstanes  Waugh,  Esq.; 
E.  Vesey  Westmacott,  b.a. 

Presentations. — Charles  O.  Barclay,  Esq. ;  A.  D.  Anderson,  Esq. ; 
O.  M.  Stewart,  Esq. ;  J,  B.  Brown,  Esq. 

Accessions  to  th^  Library  from  March  9th  to  March  23rd, 
1874.—*  The  Birds  of  Berkshire  and  Buckinghamshire.'  By  A.  W. 
M.  C.  Kennedy.  1868.  Donor  the  author.  *  The  Wildbad  Spa.'  By 
C.  Burckhardt.  Stuttgart,  1863.  Donor  S.  M.  Drach,  Esq.  *  The 
Heart  of  Africa.'  By  G.  Sohweinfurth.  1873.  By  purchase.  *Life, 
Wanderings,  and  Labours  in  Eastern  Africa.'  ByEev.  C.New.  1873. 
Donor  the  author.  *  Letter  on  the  Yellow  Stone  Biver.'  By  the 
Chief  Engineer  to  Congress.  Donor  Ed.  Jarvis,  Esq.  *  Observations 
on  divers  Passages  of  Scripture.'  By  Sir  J.  Chardin.  1764.  Donor 
S.  M.  Drach,  Esq.  'Geography  of  England,  1744.'  Donor  S.  M. 
Diach,  Esq.  *  The  Small  British  Atlas,  1753.'  Donor  S.  M.  Drach, 
Esq.  Two  parcels  of  Stereoscopic  Views  in  Canada,  CaHfomia,  <&c. 
(162  in  number).    Donor  C.  H.  Wallroth,  Esq. 

Accessions  to  the  Map  Boom  since  the  last  Meeting  of  March  9th, 
1874. — ^United  States :  Map  of  Montana  and  Wyoming  Territories. 
By  V.  F.  Hayden,  Esq.  (2  copies.)  Presented  by  Dr^  E.  Jarvis. 
Eough  Sketch-Map  of  the  Bonny  Eiver  (W.  Africa),  showing  the 
Oil  Markets,  &c.  By  D.  Hopkins,  Esq.,  f.r.o.s.  Presented  by  James 
Lrvine,  Esq.  2  Admiralty  Charts,  viz. : — No.  129,  Hono  to  the 
Paternosters,  Sweden.  No.  707,  Bavatoub6  Bay,  Madagascar. 
Through  the  Hydrographer,  Captain  F.  0.  Evans,  c.b.  162  Stereo- 
scopic Views  in  North  America,  viz  : — 14  Yosemite  Valley,  12 
Mammoth  Trees,  California.  46  Central  Pacific  Eailway  E.  16  Union 
Pacific  Eailway  E.  74  Various  parts  of  Canada.  Presented  by 
C.  H.  Wallroth,  Esq.,  f.r.g.s. 

Death  of  Dr.  Livingstone. 

The  Pkbsident  announced  that  letters  had  been  received  from  Zanzibar 
announcing  the  arrival  there  of  one  of  Dr.  Livingstone's  servants,  Chumah ; 
LieuteDant  Murphy,  with  the  remains  of  the  gieat  traveller,  being  within  a 
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few  days'  march  of  the  coast,  which  he  was  expected  to  reach  about  the  14th 
February.  It  appeared  that  after  the  lamented  death  of  Dr.  Dillon,  Lieutenant 
Cameron,  who  had  come  for  a  march  or  two  towards  the  coast  to  confer  with 
Lieutenant  Murphy,  had  returned  to  Unyanyembe,  and  thence  gone  on  to 
Ujiji  to  recover  the  boxes  of  letters  which  Livin^tone  had  left  there.  Mr. 
Stanley  had  lately  arrived  in  this  countiy  from  the  West  Coast  of  Africa,  where 
he  had  been  on  duty  connected  with  his  profession,  and  he  had  stated  that 
possibly  as  many  as  twelve  of  the  Nassik  boys  might  be  still  among  the  party 
which  was  bringing  down  Livingstone's  remains,  and  from  some  of  them,  no 
doubt,  full  particulars  would  be  obtained  of  his  last  days  and  joumeyings. 

The  Bev.  H.  Walleb  said  he  had  had  the  pleasure  of  Knowing  two  of  the  men 
who  were  with  Livingstone  in  his  last  days ;  and  one  of  them,  Chumah,  he  bad 
aided  the  Doctor  in  liberating  from  a  slaving  party  on  the  Shird  many  years 
ago.  Chumah  was  at  the  head  of  the  caravan  which  was  bringing  Livingstone's 
body  to  the  coast,  and  it  was  a  mere  accident  that  Lieutenant  Cameron  and 
those  who  were  with  him  were  at  Unyanyembe  when  Chumah  arrived  so  far 
on  his  journey.  No  doubt  Lieutenant  Cameron  and  his  comrades  did  all  that 
men  could  do  for  the  exhausted  natives,  who  had  brought  their  precious  burden 
some  thousand  miles.  The  task  that  these  men  had  performed  was  truly 
Herculean.  They  had  gone  against  the  prejudices,  the  fears,  the  superstitions 
of  the  natives,  and  had  travelled  a  thousand  miles  before  they  heard  that 
Englishmen  were  in  their  neighbourhood.  Chumah  and  Susi  had  been  with 
Livingstone  for  eight  or  nine  years.  It  was  true  that  they  laboured  under  the 
great  and  terrible  disadvantage  of  being  black,  but  still  they  ought  to  Iiave 
accorded  to  them  all  the  honour  which  was  their  due.  They  merited  the 
greatest  consideration.  Already  inuendoe  had  been  thrown  out  against  Chumah ; 
but  he  had  known  him  as  a  boy,  and  had  continually  heard  about  him  from 
the  Doctor,  who  always  spoke  of  him  with  esteem.  He  TMr.  Waller)  begged 
the  Fellows  of  the  Society  to  suspend  their  judgment  until  Chumah  arrived  in 
England,  to  vouch  for  his  integrity  in  all  that  he  had  done. 

The  President  said  Mr.Wjuler  must  have  rather  imperfectly  apprehended 
the  feeling  of  the  meeting  if  he  supposed  that  there  was  the  slightest  intention 
to  derogate  from  the  honour  due  to  Chumah,  but  praise  could  not  be  justly 
apportioned  until  the  mournful  cort^>rrived  in  England.  One  of  those,  who 
might  have  been  supposed  to  have  been  the  most  prominent  and  trusted  servant 
of  Dr.  Livingstone,  was  not  mentioned  among  the  party  who  were  accompanying 
the  body  to  the  coast,  and  there  was  some  room  to  fear  that  he  might  1:^ 
among  tnose  who  had  fallen  in  the  great  traveller's  service ;  but  at  the  present 
moment  brief  telegraphic  communications  were  all  that  had  been  received.  One 
thing,  however,  was  certain,  namely,  that  when  Livingstone's  faithful  servants 
arrived  in  this  country,  the  Royal  Geographical  Society  would  mete  out  the 
fair  share  of  praise  to  every  member  of  the  expedition,  without  distinction  of 
race  or  colour. 


Progress  of  Mr.  Forsyth's  Mission  to  Eastern  Turkistan. 

Tho  following  letters  from  Mr.  T.  D.  Forsyth  to  Sir  Eobort 
Montgomery  were  then  read  by  Mr.  Markham : — 

«*  Yarkund,  November  23,  1873. 
"  My  dbab  Sib  Robbbt, — I  send  you  a  letter  from  Shabidulla,  giving  an 
account  of  our  journey  to  the  confines  of  Yarkund  territory,  and  now  I  am 
glad  to  be  able  to  write  from  the  city,  where  we  are  resting  before  proceeding 
to  meet  the  Atalik  at  Kashgar.  From  the  moment  we  oeosune  his  guests 
we  have  had  nothing  but  me  utmost  attention  and  unbounded  hospitality, 
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and  I  haye  good  reason  for  saying  that  our  advent  has  been  eagerly  looked 
for,  and  onr  weloome  now  is  most  heartv.  The  most  complete  freedom  of 
action  is  accorded  to  us,  and,  instead  of  throwing  difficulties  ib  our  way,  all 
the  officials  seem  anxious  to  help  us  to  do  whatever  we  wish.  This  affords  a 
striking  contrast  to  former  visits.  As  we  ride  through  the  villages,  or  wander 
about  the  bazaars  of  this  city,  the  people  treat  us  with  good-natured  civility. 
Even  the  ladies  seem  reluctant  to  obey  the  Oriental  custom  and  universal 
order  for  pulling  down  their  veils,  and  it  is  only  the  ugly  ones  who  make  a 
clean  bolt  of  it  when  they  see  us  coming.  They  are  not  above  coming  to  the 
doctor  for  medicine. 

*'  We  can  mi^e  purchases  freely  in  the  shops,  and  the  tfaders  are  beginning 
to  have  some  sort  of  conscience  in  their  prices.  At  first  they  thought  they 
would  reap  a  rapid  harvest,  and  asked  about  five  times  the  proper  price.  But 
there  are  one  or  two  Scotchmen  among  us  who  know  how  to  bargain,  and 
now  we  only  pay  about  cent,  per  cent,  for  articles. 

•*  I  have  been  greatly  struck  with  the  comfort  of  the  people  and  the  neat 
appearance  of  the  bazaars.  The  chief  ones  are  covered  over,  as  in  Oairo  or 
Stambou],  and  there  is  a  good  display  of  wares  of  all  kinds.  The  poor  people 
are  well,  that  is  to  say,  warmly,  clad  in  strong  thick  chogas  and  good  leather 
boots  and  fur  caps.  These  articles  are  sold  in  what  is  called  the  Sham,  or 
Evening  Bazaar,  a  large  space  in  which  booths  and  stalls  are  daily  filled  by 
the  suburban  residents,  who  bring  in  their  articles  for  sale.  There  is  a  weekly 
market,  when  the  streets  are  thronged.  The  arrangements  are  excellent. 
In  one  quarter  is  the  horse  £eur,  in  another  the  sheep  market ;  a  separate  one 
for  cows.  Then  there  is  the  grain  market,  the  poultry  market,  cotton  market. 
We  went  to  all  these,  and  found  the  horse-defders  of  Yarkund  to  be  just  as 
sharp  practitioners  as  thur  brethren  over  the  rest  of  the  world.  The  sheep 
are  remarkably  fine,  and  the  mutton  excellent.  Cows  here  have  no  hump, 
and  look  as  if  they  had  strayed  from  some  English  pasture-ground.  As  you 
go  along  the  streets  you  see  confectioners,  or  piemen,  wheeling  their  trays, 
ready  to  sell  you  a  copper's  worth  of  toffee,  or  a  clean,  well  cooked,  three- 
cornered  meat-pie.  The  restaurants  are  par  excellence  the  cleanest  and  most 
tempting  eating-houses  I  have  seen  anywnere  out  of  England.  In  the  vesti- 
bule is  a  large  counter,  imder  which  is  a  fire,  'with  a  neatly  painted  chimney 
to  carry  off  the  smoke.  On  one  side  of  this  counter  is  a  large  caldron  full  of 
mutton  broth ;  next  to  it  is  a  layer  of  three  large  grh^es,  each  one  containing 
some  delicacy,  such  as  pies,  or  stews,  or  v^tables,  which  are  being  cooked  by 
the  steam  which  passes  through  them  from  a  (uddron  underneath.  Then  on 
another  part  of  tne  counter  are  big  loaves,  or  rather  cakes  of  bread,  made  of 
white  flour,  and  several  dishes  of  food  and  vegetables  done  up  in  a  tasty  form 
to  tempt  the  passers  bv.  Inside  are  jtables  and  forms  for  the  most  fietf tidious 
folk,  and  outside  are  the  little  boys  r^y  to  pop  their  fingers  into  the  sweets 
or  soup,  or  whatever  they  can  find :  thus  showing  that  human  nature  is  the 
same  here  as  elsewhere. 

"  There-is  plenty  of  game  of  all  kinds  all  round ;  and  within  half-a-mile  of 
the  city  we  have  eot  snipe,  duck,  and  geese.  Pheasants  are  to  be  had  in  the 
jungles  around ;  deer,  hares  too,  and  some  of  our  party  went  out  for  two 
days'  spOTt  after  them.  I  think  I  have  said  enough  to  let  you  know  that  we 
have  taken  the  Atalik  at  his  word,  and  made  ourselves  perfectly  at  home,  as 
he  wrote  and  be^ed  we  would  do.  I  only  wish  we  could  find  a  little  tvarmer 
welcome  from  the  cUmate,  for  the  thermometer  has  a  most  unpleasant  ten- 
dency to  get  below  zero,  and  when  we  make  any  remark  we  are  told  that 
winter  has  not  bc^n  yet^  but  when  it  does  set  in  then  it  will  be  really  cold. 
Shopkeepers,  too,  offer  us  all  sorts  of  curious  garments,  and  tell  us  that  we 
shall  want  them,  and  a  good  deal  more  besides,  ere  long.  I  daresay  you  will 
have  heard  of  our  ady^tures  crossing  the  last  pass  into  Yarkund,  and  our 
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difficulties  owing  to  the  ioe.  I  never  had  such  wo^  in  my  life,  and  feared  all 
my  mules  would  be  killed  by  their  constant  falls  down  the  icy  slopes.  I 
consider  I  was  very  fortunate  to  lose  only  eight  mules  and  thr^  or  four 
ponies.  ." 

''  Syad  Takoob  Ehan  is  a  most  ronarkable  man,  and  a  true  friend  and 
counsellor  to  me.  I  place  myself  entirely  in  his  hands,  and  every  day  have 
reason  to  rejoice  having  done  so.  Having  been  twice  to  Constantinople,  and 
being  a  man  of  great  intelligence,  he  thoroughly  understands  European 
politics  and  customs ;  and,  being  wonderfully  free  from  prejudices,  he  can 
enter  into  our  society  and  appreciate  our  ways. 

**  At  the  outset  I  adopted  as  our  rule  the  maxim  that  honesty  is  the  b^t 
policy.  I  have  told  him  everything  about  every  theodolite  and  every  pundit, 
and  make  no  secret  or  mystery  of  anything,  but  always  ask  his  advice  before 
action.  Sometimes  he  advises  caution,  but  quite  enters  into  a  joke.  For 
instance  we  have  in  our  photographic  department  a  little  apparatus  for  taking 
pictures  quickly  without  the  usual  bother  of  fixing  and  focussing,  &c.  When 
we  reached  Yarkund  he  said  the  Dadkhwah  was  a  bigot,  and  an  ignorant  man 
as  regards  Western  civilisation ;  so  he  advised  us  to  keep  photography  in  the 
background,  but  wanted  me  to  take  the  Dadkhwah*s  likeness  unknown  to 
him.  However,  discretion  is  better  than  joking,  so  I  have  not  yet  got  a 
likeness  of  the  Dadkhwah. 

"  The  Syad  has  just  gone  oflf  to  Kashgar,  leaving  us  to  follow  next  week, 
and  we  are  now  busy  getting  carts^  camels^  and  ponies,  from  the  Dadkhwah 
for  our  march.  The  double-humped  camels  are  remarkably  handsome.  The 
carts  are  drawn  by  horses,  one  in  the  shafts,  and  generally  three  abreast  in 
front.  I  shall  not  venture  on  political  news  till  I  can  write  after  seeing  the 
Atalik,  or  Ameer  as  he  is  now  to  be  styled.  But  with  regard  to  the  story  of 
the  Chinese  having  driven  back  his  forces,  I  have  conversed  with  several 
officers  who  have  come  from  Oorumtsi,  and  they  tell  me  that  his  army  has 
taken  Manas  and  7  or  8  other  towns.  Between  Manas  and  Euldja  are  16 
posting  stages,  of  which  10  belong  to  him  and  6  to  Kussia. 

'*  I  ought  to  have  told  you  about  the  Syad  bringing  2  mountain  guns  and 
all  the  equipment,  and  7  or  8  Turkish  officers  over  the  Earakonmi  with  him, 
but  have  not  space  left.  A  few  years  ago  I  was  disbelieved  when  I  declared 
these  mountains  to  he  not  impassable. 

"  Yours  very  sincerely, 

**  T.  D.  FOBSTTH. 

"  You  shall  hear  from  Kashgar.  Meanwhile  let  me  wish  you  all  the  compli- 
ments of  the  new  year  coming  on. 

''  There  are  abundant  supplies  of  Russian  goods  in  the  Yarkand  bazaars, 
but  no  Russian  merchants.  On  examining  the  goods  we  found,  in  many 
instances,  the  names  of  English  manufacturers,  so  that  our  trade  is  coming  in 
on  both  sides,  and  we  need  not  complain  of  Russian  commerce  advancing." 


<*  Kashgar,  December  11, 1873. 
"My  deab  Sib  Robebt,— I  am  glad  to  be  able  to  tell  of  our  arrival  at  the 
Atalik's  capital,  and  of  our  hearty  welcome  by  His  Highness.  We  left 
Yarkimd  on  the  28th  November,  and  found  houses,  or  quarters,  comfortably 
fitted  up  for  us  at  each  stage.  About  8  miles  from  Yarkund  we  were  invited 
to  dismount  and  have  a  sumptuous  breakfast  in  a  house ;  and,  as  we  had  had 
a  cold  ride,  it  was  very  agreeable  to  find  a  well  carpeted  room  with  a  bright 
fire,  and  good  hot  food.  We  again  mounted,  and  at  once  found  ourselves 
crossing  a  bleak  desert,  till  we  reached  the  village  of  Kok  Robat,  where  we 
were  lodged  for  the  night  in  an  "oorda,"  or  Royal  Resting-place.    Next 
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morning  oar  route  lay,  as  before,  across  a  desert,  and  the  cold  was  something 
indescrmbly  intense.  With  furs  and  wraps  we  oould  not  keep  ont  the  cold, 
«nd  it  was  a  great  relief  to  dismount  at  noon  at  a  small  eating-house  and 
thaw  ourselves  before  a  fire.  Here  we  were  met  by  the  Military  Qovemot  of 
Tungi  Hissar,  who  came  out  with  20  horeonen  to  escort  us  to  Eashgar. 
Ehal  Mahomed,  the  6K>vemor,  holds  the  rank  of  Panjendbashee,  or  Com- 
cnander  of  500.  He  is  a  young  man,  and  'a  special  favoorite  of  the  Atalik. 
He  has  a  dashing  appearance,  and  brought  his  men— all  most  neatly  dressed— 
up  to  meet  us  in  capital  style,  wheeling  them  round  with  a  precision  which 
was  much  commended  by  my  military  companions.  As  soon  as  we  reached 
this  inn  the  Panjendbashee  and  his  men  dismounted,  and  inmiediately  after- 
wards appeared  bringing  in  dishes  of  hot  meats,  sweets,  &c.,  Ehal  Mahomed 
himself  waiting  on  us.  After  a  good  warm,  inside  and  out,  we  remounted, 
and  rode  to  Eizil,  a  large  village,  where  we  saav  iron  furnaces,  but  not  now 
at  work,  it  being  winter-time.  Next  day  we  rode  into  Tungi  Hissar,  and 
evidently  afford^  much  amusement  to  the  inhabitants,  who  turned  out  in 
crowds  to  see  the  Feringhees.  Yungi  Hissar  is  a  large  town,  with  a  fine 
bazaar  down  the  main  street.  There  are  numerous  walled  enclosures  with 
crenellated  tops,  giving  the  appearance  of  forts.  Inside  one  of  these  is  the 
Chinese  quarter,  where  about  1000  Chinese  live,  who  escaped  the  sword  by 
turning  Mahomedans.  Outside  the  town,  on  a  broad  plain,  is  a  very 
respectable  fort,  with  towers,  ditch,  drawbridge,  everything  about  it  be- 
tokening due  military  care.  We  were  taken  to  a  garden,  some  little  distance 
off,  inside  which  we  found  a  courtyard  with  a  good  gateway  to  it,  and  inside 
suites  of  rooms,  and  Kirghiz  felt  tents  pitched,  with  large  fires  inside.  Next 
morning  we  rode  in  here,  being  met  about  three  miles  £om  our  residence  by 
Mirza  Ahmad  Kooshken,  one  of  the  highest  officers  in  the  Atalik's  Court, 
and  formerly  Governor  of  Tashkund,  till  ousted  by  the  Russians.  The 
British  Embassy  in  Kashgar  is,  I  assure  you,  a  remarkably  comfortable  place. 
There  is  a  spacious  gateway,  with  raised  dais  (and  fireplace),  for  our  gua^  to 
sit  or  lie  down  on.  Thence  yon  pass  into  a  spacious  quadrangle  with  a  broad 
fiat  verandah  all  round,  and  on  two  sides  are  good  large  rooms  for  the  native 
part  of  our  body.  Passing  through  another  gateway  and  passage  you  come  to 
a  large  quadrangle,  on  three  sides  of  whidi  are  rooms  for  us.  These  are 
small,  but  most  comfortable,  especially  for  winter-tima  I  have  a  sitting 
room  and  bedroom,  with  a  little  verandah  connecting  the  two.  The  room  is 
neatly  built,  and  the  window  has  double  frames,  the  outer  one  havingwhite 
paper  instead  of  glass,  and  inside  are  wooden  shutter-doors.  Good  Ahoten 
<like  Turkey)  carpets  on  the  fioor.  The  sides  of  the  room  for  three  feet  from  the 
ground  are  hung  with  velvet,  and  above  the  walls  are  divided  off  into  recesses, 
forming  convenient  shelves  for  books.  Good  6replaces  and  a  cheerful  wood 
fire  make  the  room  as  snug  as  possible.  All  the  rooms  of  the  officers  are  the 
same,  except  the  velvet ;  and,  perhaps,  the  papering  of  my  ceiling  is  more 
gorgeous  than  that  of  the  others.  Beyona  tnis  quadrangle  is  a  courtyard, 
where  Dr.  BeUew  has  started  a  dispensary.  There  is  a  separate  court  for  our 
baggage  animals,  and  good  warm  stables,  with  stalls,  for  50  horses.  We  have 
a  good-sized  mess  room,  with  the  kitchen  close  by  at  the  back.  All  this  has 
b^  built  for  us,  and,  unfortunately,  some  of  the  building  is  not  yet  quite 
dry.  But  the  taste  and  care  with  which  everything  has  oeen  arranged  are 
quite  marvellous.  Little  matters  which  tend  greaUy  to  one's  comfort,  yet 
which  might  easily  have  been  forgotten,  have  been  carefully  attended  to,  and 
any  alterations  we  wish  to  make  aro  at  once  carried  out  This  embassy  is 
situated  about  50  paces  outside  the  gate  of  Yvjm  Shahr,  the  King's  Fort,  and 
is  about  5  miles  distant  from  the  City  of  Eashgar.  Neither  Shaw  nor 
Hayward  ever  reached  this  city,  being  len  inside  the  Fort  of  Yungi  Shahr. 
"  As  soon  as  we  arrived  a  messenger  came  from  the  Atalik  requesting  us  to 
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• 
go,  as  we  were  to  present  ourselves  in  a  friendly  manner  before  him,  leaving 
the  ceremonious  reception  for  another  day.  So  we  tumbled  into  uniform  sa- 
fast  as  possible,  and,  mounting  once  more,  rode  into  the  Fort.  We  found 
soldiers  ranged  outside  the  gate  of  the  palace,  where  we  dismounted,  and,, 
passing  through  two  large  quadrangles  filled  with  soldiers,  who  were  seated 
all  round  the  four  sides  in  perfect  silence  and  motionless,  we  entered  the  third 
court,  which  was  quite  deserted.  At  the  end  was  a  long  hall,  the  private 
apartment  of  the  Atalik.  I  was  taken  in  alone,  and  found  the  Atalik  standing 
imattended.  He  received  me  very  cordially  and  seated  me  by  his  side,  asked 
after  the  Queen's  health,  the  Viceroy's,  hoped  we  had  been  properly  treated  by 
his  servants  on  the  road,  &c.  Then  he  called  in  the  other  officers  one  by  one, 
[Aook  them  by  the  hand,  and  made  them  sit  down.  There  was  a  little 
conversation,  but  chiefly  he  sat  silent  eyeing  in  all  most  keenly.  Tea  and 
fruit,  &c.,  were  brought  in,  and  then  we  rose  to  depart,  he  wishing  u& 
welcome  in  a  very  hearty  manner.  The  Atalik  is  a  tnick  set  man,  about 
5  feet  10  inch^  with  a  broad  good-humoured  face.  He  has  now  formally 
assumed  the  title  of  Ameer^  and  is  Ameer  Yakoob  Khan,  instead  of  Yakool> 
Be^  as  heretofore,  so  that  the  title  of  Atalik  Ghazee  may  be  dropped  by  us. 
As  I  was  taking  my  seat  by  his  side  a  salute  of  15  guns  was  fired  in  honour 
of  the  British  Envoy.  This  is  quite  an  innovation,  and  is  the  first  salute  that 
has  been  fired  for  anyone  but  the  Ruler  himself,  so  that  the  Ameer  has  done 
due  honour  to  our  Qovemment.  To-day  I  presented  the  letters  from  Her 
Majesty  and  the  Viceroy  with  all  due  ceremony,  and  the  Ameer  expressed  the 
utmost  gratitude  for  the  kindness  and  favour  shown  him. 

''  But  I  will  not  inflict  a  crossed  letter  on  you.    So,  wishing  you  and  Lady 
Montgomery  all  the  compliments  of  the  season, 

"  Believe  me,  yours  very  sincerely^ 

"T.  D.  FOBSYTU." 


The  paper  of  the  evening  was  as  follows : — 

Notes  of  a  Journey  in  the  Island  of  Texo  in  1873,  and  on  Progress  of 
Oeography  in  Japan.  By  E.  G.  Watson,  late  ChargS  d^ Affaires  in. 
Japan. 

In  the  course  of  last  summer  t  had  an  opportunity  of  passing  sir 
weeks  in  the  island  of  Yezo,  the  most  northerly  of  the  three  chief 
islands  of  Japan,  and  of  making  a  journey  of  about  300  miles  in  the 
interior.  As  the  route  I  passed  over  is  included  in  that  of  Captain 
Blakiston,  a  detailed  description  of  which  was  read  before  this- 
Sooiely  in  1872, 1  should  not  have  thought  of  inviting  your  attention 
so  soon  again  to  Yezo,  but  for  the  marked  changes  which  have 
occurred  in  that  island,  and  the  discoveries  which  have  been  made 
there  since  the  date  of  Captain  Blakiston's  journey.  To  an  account 
of  these  changes  and  discoveries  I  shall  mainly  confine  my  remarks. 
Yezo,  though  one  of  the  three  main  islands  of  Japan,  is  placed  on  a 
different  footing  from  that  of  all  the  other  portions  of  the  Mikado's 
dominions  which  lie  to  the  south  of  it.  It  is  considered  rather  to< 
be  a  colonial  possession,  and  its  entire  administration  is  placed  ini 
the  hands  of  a  distinct  o£9ce,  called  the  Yezo  Colonization  Depart- 
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ment,  which  has  its  head-quarters  at  Tokei  or  Yedo,  and  the  Chief 
of  which  is  likewise  the  Governor-General  of  Yezo.  Although  the 
island  of  Yezo  may  perhaps  be  somewhat  larger  than  Ireland,  the 
number  of  its  inhabitants,  as  estimated  by  the  Japanese  authorities, 
does  not  exceed  124,000,  of  which  number  about  16,000  is  assigned 
to  the  AinoB  or  aboriginal  population  of  Yezo  and  the  islands  adjoin- 
ing it  to  the  north.  Of  these  islands,  that  of  Sagbalien  has  of  late 
years  been  to  some  degree  colonised  by  Hussia,  as  being  to  a  great 
extent  uninhabited  land,  although  a  portion  of  that  island  has  been 
always  claimed  by  Japan  and  is  still  occupied  by  Japanese.  It  was 
probably  the  colonisation  of  a  part  of  Sagbalien  by  a  foreign  Power, 
and  the  fear  of  the  plea  of  non-occupation  being  likewise  set  up  in 
favour  of  the  occupation  of  a  portion  of  Yezo,  which  induced  the 
Japanese  Government  some  three  years  ago  to  concert  an  extensive 
scheme,  with  the  object  of  opening  up  this  island  and  colonising  it 
from  the  central  and  southern  districts  of  Japan.  Accordingly  the 
Japanese  representative  in  the  XJi^ited  States  was  instructed  to  enter 
into  engagements  with  a  number  of  American  scientific  officers,  who 
arrived  in  Japan  two  years  ago  cmd  were  placed  at  the  die^sal 
of  the  Yezo  Colonisation  Department  The  chief  of  this  mission, 
G^eneral  Capron,  at  once  set  about  the  task  of  developing  the  re- 
sources of  that  island.  He  established  at  Yedo  three  model  farms^ 
and  took  measures  for  obtaining  stock,  seeds,  grasses  and  plants 
fnxoi  America,  with  the  object  of  their  being  introduced  into  the 
northern  island  of  Japan. 

In  the  spi-ing  of  1872  he  and  the  gentlemen  with  him  proceeded 
to  Hakodate  and  b^an  to  explore  the  island  which  was  to  be  the 
scene  of  their  operations.  Previously  to  their  arrival  the  Japanese 
authorities  had  established  the  future  seat  of  government  of  Yezo  at 
a  locality  called  Saporo,  distant  about  140  miles  from  Hakodate,  and 
about  20  from  Utarunai,  the  nearest  port  on  the  Western  coast. 
At  this  spot  a  town,  covering  about  a  mile  square,  has  sprung  up 
within  the  last  three  years,  and  an  excellent  road  has  been  con- 
structed by  American  engineers  connecting  it  with  either  coast 

The  first  section  of  this  road  extends  from  Hakodate  to  Mori,  on 
Volcano  Bay,  and  is  30  miles  in  length.  There  then  occurs  a  break 
in  the  continuity  of  the  road,*and  at  Mori  one  has  the  choice  of 
going  roxmd  the  bay  to  Endermo,  some  60  miles,  by  the  old  Japanese 
mountain-path,  or  of  crossing  the  bay  in  a  junk  or  open  boat,  or  by 
the  steamer  which  plies  twice  a  month  either  way  across.  Of  the 
country  between  Hakodate  and  Mori  I  need  not  give  a  detailed 
description,  as  I  find  it  has  already  been  described  in  the  *  Journal '  of 
this  Society  by  Captain  Forbes,  B.ir.    I  would  only  remark  that  the 
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cuttings  which  have  been  necessitated  for  the  construction  of  the 
new  road  have  afforded  much  insight  into  the  geological  formation 
of  the  region.  The  country  for  many  miles  is  overlaid  with  several 
ranges  of  pumice  which  has  been  from  time  to  time  thrown  out  by 
the  overhanging  volcano  of  Homogataki.  The  relative  depth  of  the 
layers  of  pumice  affords  the  means  of  arriving  approximately  at  the 
respective  dates  of  the  successive  eruptions  of  the  volcano,  ^t  some 
points  of  the  cutting  there  are  from  five  to  six  inches  of  mould  above 
the  latest  stratum  of  pumice,  below  which  again  there  are  some 
18  inches  of  mould,  and  then  another  substratum  of  pumice* 

The  last  eruption  of  the  volcano  is  said  to  have  occurred  eighteen 
years  since,  and  therefore  it  may  be  inferred,  assuming  the  correct- 
ness of  this  date,  that  there  was  a  previous  eruption  about  sixty 
years  before.  Prom  this  it  will  be  perceived  that  Yezo  enjoys  no 
exemption  from  the  volcanic  influences  which  make  themselves  so 
often  and  so  markedly  felt  in  other  regions  of  Japan. 

Opposite  to  the  village  of  Mori,  on  the  further  side  of  Volcano 
Bay  (which  is  about  20  miles  in  breadth),  is  situated  the  admirable 
harbour  of  Edomo,  or  Endermo,  or  Moraran,  one  of  the  finest 
natural  harbours  which  could  be  anywhere  met  with.  From  the 
entrance  to  the  innermost  point  is  a  distance  of  about  7  miles,  and 
in  the  middle  of  the  entrance  is  a  small  island,  which,  were  it 
fortified,  would  completely  command  the  approach  to  the  harbour. 
As  Endermo*  possesses  such  manifest  natural  advantages,  and  is, 
moreover,  situated  on  the  mainland  of  Yezo  (Hakodate  being  on  a 
tongue),  it  seems  somewhat  singular  that  the  Japanese  (Jovemment, 
in  framing  their  scheme  for  opening  up  the  island,  should  have 
overlooked  the  facilities  which  would  be  afforded  towards  the  real- 
isation of  that  scheme,  by  transferring  to  Endermo  the  seat  of  the 
local  government,  which  is  now  at  Hakodate,  and  by  opening  the 
former  port  to  foreign  commerce.  Endermo  is  equally  accessible 
with  Hakodate  from  Yedo  and  Yokohama,  and  were  shipping  to 
go  there  direct  a  manifest  economy  would  be  effected  to  persons 
engaged  in  trading  transactions,  in  the  saving  of  the  30  miles  of 
land  passage  from  Hakodate  to  Mori,  and  in  avoiding  the  convey- 
ance of  goods  across  Volcano  Bay.  These  considerations  are  so 
manifest  that,  should  Yezo  ever  become  settled  to  any  consider- 
able extent,  Endermo  must  of  necessity  supersede  Hakodate.  At 
Endermo  the  road  to  Saporo  recommences,  and  continues  to  that 
place,  first  along  the  coast  for  45  miles,  and  then  in  an  almost 
direct  line  through  the  forest  which  covers  the  hills  for  a  similai* 
distance.  The  entire  distance  lies  through  a  region  clothed  with 
the  richest  vegetation,  the  neighbouilng  hills  being  covered  with 
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splendid  forests  oontaining  trees  of  the  most  serviceable  varieties 
—  the  oak,   maple,  walnut,  birch,    and   pine   being   prominent 
amongst  them,  whilst  the  geniality  of  the  climate  is  attested  by 
the  presence  of  the  magnolia  and  otiier  trees,  natives  of  southern  or 
tropical  countries.    This  contrast  of  trees  forms,  indeed,  one  of  the 
most  marked  features  in  Japanese  scenery.    Every  one  who  has 
passed  through  the  inland  sea  must  have  been  struck  by  the  unusual 
combination  of  pines  and  cedars  on  the  one  hand,  with  palm-trees 
and  bamboos  on  the  other.    To  the  right  of  the  first  half  of  this 
road  from  Endermo,  and  lying  between  it  and  the  Pacific  Ocean, 
are  a  number  of  the  Ainos*  villages,  all  more  or  less  counterparts 
of  each  other.    The  houses  or  huts,  which  are  covered  over  with 
straw  on  the  walls  as  well  as  on  the  roofs,  are  ranged  round  a 
square,  on  one  side  of  which  there  is  a  large  oil-pressing  house, 
from  which  the  dried  fish  is  taken  to  be  exposed  in  the  adjoining 
square  when  the  oil  has  been  extracted.     The  fish  (sardines),  after 
having  been  dried  in  the  sun,  is  exported  to  serve  as  manure.    An 
Aino  village  is  almost  invariably  built  on  the  sea-shore,  and  in 
each  village  there  is  an  elevated  look-out  post  perched  on  strong 
poles,  from  which  the  approach  of  a  shoal  of  fisb  may  be  discerned. 
There  is  also  another  lower  look-out  in  the  village,  from  which 
warning  may  be  given  of  the  approach  of  bears.    Each  Aino  hut 
has  but  one  outer  door  and  no  windows,  but  there  is  a  hole  in  the 
roof  to  admit  of  the  escape  of  smoke.    The  hut  is  divided  into  two 
compartments,  the  inner  being  lai^r  than  the  outer  one,  and 
being  piled  round  with  fuel,  dried  fish,  and  utensils  for  cooking, 
&o.    The  Ainos'  £x)d  is  fish,  roots,  and  venison.     There  is  in  each 
hut  a  loom,  and  on  the  whole  the  interior  presents  more  appear- 
ance of  comfort  than  one  would  expect  from  the  rough  appearance 
of  the  Ainos  themselves.    The  women  carry  the  children  strapped 
on  their  backs,  the  front  of  the  strap  passing  over  the  mother's 
forehead.    The  women  wear  their  hair  ctit  short  at  the  back  of  the 
neck,  and  their  upper  and  lower  lips  are  tattooed  snd  stained  in 
imitation  of  moustaches.    The  married  women  do  not  adopt  the 
Japanese  married  women's  custom  of  blackening  the  teeth.    The 
Ainos  have  a  very  peculiar  mode  of  equitation,  balancing  &em- 
selves  on  the  horse's  bare  back,  their  legs  dangling  on  a  level  with 
his  neck.    They  are  well-grown  men,  with  good  features,  and  an 
immense  quantity  of  coarse  black  hair  covering  nearly  all  parts  of 

the  person.    The  men  wear  coats  of  bark 

The  origin  of  the  Aino  race,  which,  like  other  wild  races,  is  said 
to  be  fast  disappearing,  is  a  disputed  question.  Japanese  records 
prove  them  to  have  at  one  time  inhabited  districts  as  &r  south- 
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wards  as  Tedo,  and  tbej  are  known  to  liaye  even  recently  existed 
in  considerable  numbers  in  the  province  of  Sendai ;  but  now  tbej 
are  confined  to  Yezo,  Sagbalien,  and  the  Kurile  Islands.  M. 
Goskavitch,  formerly  Eussian  Consnl-General  at  Hakodate,  the 
Abb6  Mermet,  and  M.  Sindau,  have  devoted  much  attention  to  this 
subject,  but  the  absence  of  any  Aino  written  language  reduces  its 
investigation  almost  to  conjecture.  They  are  a  remarkably  strong 
race  and  are  individually  very  courageous,  though  collectively  in 
abject  terror  of  the  Japanese.  Their  Iwiguage  is  mellifluous,  and 
their  manners  are  gentle  towards  strangers,  abject  to  Japanese 
officials.  Though  formerly  oppressed,  they  have  been  better 
treated  since  the  revolution  of  1868.  They  worship  the  sun  and 
the  idea  of  a  Japanese  power  which  means  merely  force :  they 
likewise  adore  their  ancestors.  They  have  no  idea  of  computation, 
and  refer  dates  to  certain  events,  such  as  the  catching  of  a  whale 
or  the  advent  of  a  great  shoal  of  fish. 

The  Ainos  have  not  escaped  the  attention  of  the  Japanese  Go- 
vernment in  their  e£forts  towards  the  reconstruction  of  all  things 
throughout  the  empire.  The  scheme  as  affecting  the  Ainos  is  said 
to  provide  that  they  shall  be  civilised  by  Japanese  wives.  There 
is  in  the  Yezo  Colonisation  Department  a  school  at  which  50  Japanese 
girls  (daughters  of  officials)  are  being  educated  at  the  public 
expense  by  Dutch  instructresses.  These  girls  are,  I  was  told  at  the 
school,  destined  to  be  the  wives  of  Ainos.  This  is — supposing  the 
scheme  to  be  carried  out — as  if  a  nimiber  of  girls  were  to  be  taken 
from  a  London  ladies'  school,  and  sent  to  be  married  to  Gaelic- 
speaking  Celts  of  Connemara.  It  is  to  be  regretted  that  up  to  the 
present  time  no  foreigner  should  have  undertaken  the  task  of  mas- 
tering the  Ainos'  language,  but  it  may  be  hoped  that  ere  long  one 
or  other  of  our  Japanese  scholars  will  turn  his  attention  to  a  study 
which  could  not  fail  to  throw  much  light  on  the  comparative  philo- 
logy of  that  region  of  the  world. 

The  road  from  Endermo  to  Saporo  leads  over  several  considerable 
streams,  at  which  one  may  have  excellent  fly-fishing,  and  some  idea 
of  the  amount  of  game  which  sportsmen  would  find  in  Yezo  may 
be  gathered  from  the  fact  that  30,000  pairs  of  deers'  horns  are  each 
year  exported  from  Hakodate.  From  the  point  at  which  the  road 
leaves  the  sea-coast  it  leads,  through  continuous  vegetation,  to 
Saporo,  the  traveller  at  one  time  passing  through  miles  clothed 
with  lily-of-the-valley,  and  at  another  through  fields  of  wild 
roses  in  bloom.  The  town  of  Saporo,  being  built  entirely  of 
wood,  presents  a  much  more  fini^ed  appearance  than  a  town 
of  such  recent  date  could  present  under  other  circumstances.    It  is 
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connected  by  a  small  canal  with  the  Ishikari  Biver,  which  is  15 
miles  distant. 

The  main  industry  now  apparent  in  Saporo  is  the  preparation  of 
wood,  two  steam  sawmills  being  constantly  in  operation  under 
American  superintendence.  The  forests  of  Yezo  constitute  one  of 
the  chief  sources  of  the  wealth  which  might  be  obtained  from  the 
island.  It  is  estimated  that,  by  a  total  outlay  on  setting  up 
machinery  of  about  50001.,  there  might  be  prepared  daily  in  these 
forests  a  quantity  of  timber  worth  about  250Z.,  or  78,000Z.  worth  in 
the  woi^ng  year  of  312  days,  less  the  cost  of  working  the  machinery 
for  ten  hours  daily,  and  the  above  figures  might  be  doubled  were 
the  machinery  worked  by  two  relays  of  men  in  the  twenty-four 
hours.  According  to  the  estimates  which  result  from  enquiries 
instituted  by  General  Capron,  one  average  acre  of  Yesso  forest  may 
contain  about  42,500  feet  of  planking.  It  will  thus  be  seen  that  a 
grant,  say  of  1000  acres,  would  a£ford  the  elements  of  very  con- 
siderable profits ;  and  when  it  is  considered  that  these  forests  extend 
over  an  area  perhaps  equivalent  to  nearly  that  of  Ireland,  it  will 
be  seen  what  an  extensive  resource  the  Japanese  Government 
possess  at  their  command  in  the  forests  of  Yezo  alone.  I  may  add 
that,  whilst  this  source  of  wealth  continues  undeveloped,  timber  of 
qualities  similar  to  that  found  in  Yezo  is  being  each  year  imported 
into  Japan  from  Oregon  and  elsewhere  in  the  United  States  over  a 
distance  of  between  5000  and  6000  miles.  Timber,  of  qualities 
which  might  be  procured  in  Yezo,  is  likewise  being  constantly 
bronght  from  the  United  States  to  Hong-kong.  The  natural 
development  of  its  forests  is  perhaps  the  most  obvious,  but  it  is  by 
no  means  the  sole,  source  of  the  wealth  which  might  be  prodnoed  in 
Yezo.  I  travelled  for  some  short  distance  up  the*  Ishikari  Biver, 
and  then  proceeded  down  the  river  to  its  mouth,  where  I  had  an 
opportunity  of  seeing  the  establishments  there,  connected  with  the 
salmon  and  other  fisheries.  Salmon  and  other  fish  are  caught  in  the 
rivers  and  on  the  coasts  of  Yezo  in  enormous  abundance.  Salmon 
is  there  so  cheap  as  scarcely  to  have  a  price,  according  to  our  idea 
of  the  word ;  and  I  was  told  by  an  English  merchant  of  Hakodate 
that,  were  the  fisheries  of  Yezo  open  to  foreign  enterprise,  tins  of 
prepared  salmon,  which  would  now  sell  in  London  for  about  9d. 
might  be  placed  in  London  for  2^.  per  tin.  As  it  is,  the 
fisheries  of  Yezo,  as  at  present  managed  on  behalf  of  the  Japanese 
Government,  although  they  even  now  supply  a  great  portion  of 
the  revenue  derived  from  the  island,  afford  but  a  very  small  pro- 
portion of  the  revenue  which  under  better  management  ought  to  be 
extracted  from  them.     The  revenue  system  adopted  is  that  the 
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Government  leceive  one  fish  in  so  many,  and,  in  order  to  ensnre 
that  the  Government  should  receive  its  due  proportion  of  fish,  there 
is  employed  at  the  fisheries  a  host  of  Government  officials.  As  one 
of  the  American  officers  expressed  it  to  me,  in  answer  to  my  in- 
quiries, "  Sir,  there's  an  official  for  eveiy  fish  caught." 

In  addition  to  its  forests  and  fisheries,  Yezo  possesses  a  source 
of  fature  wealth  in  its  mineral  productions.  I  had  an  oppor- 
tunity of  travelling  on  the  Ishikari  Biver  with  Mr.  Lyman,  the 
geologist  of  General  Capron's  Mission,  and  who  was  formerly 
employed  by  the  Government  of  India  in  surveying  the  Funjaub 
in  search  of  petroleum.  He  informed  me  that  he  had  found  in 
different  parts  of  Yezo  traces  of  silver  and  lead,  manganese, 
iron-pyrites,  ironsand,  copper,  zinc,  rock-oil,  and  gypsum,  as  well 
as  sulphur  in  abundance.  By  £ar  the  most  important  mineral 
production*  of  Yezo,  however,  consists  in  its  fields  of  coal.  Am  the 
mines  of  Iwanai  have  been  described  by  Captain  Blakiston,  I  need 
not  go  over  the  same  ground.  Mr.  Lyman,  at  the  time  I  met  him 
(in  July  last),  seemed  to  think  it  probable  that  these  coal-fields  might 
be  found  to  contain,  perhaps,  3,000,000  tons  in  each  layer,  there 
being  six  transverse  layers.  I  was  also  informed,  subsequently  to 
my  leaving  Yezo,  that  Mr.  Lyman  had  lately  discovered  vast  fields 
of  coal  on  or  near  the  Ishikari  Biver.  The  Yezo  coal,  though  not  of 
the  finest  description,  is  perfectly  serviceable  for  steaming  purposes, 
and  were  these  coal-fields  thrown  open  to  the  general  markets  of 
the  world,  there  can  be  little  doubt  that,  from  their  accessible  situa- 
tion, their  produce  would  be  in  great  request,  and  would,  whilst 
affording  large  returns  to  Japan,  greatly  cheapen  the  price  of  coal 
on  Eastern  seas. 

It  may  naturally  be  asked  why,  if  such  be  the  resources  of  Yezo, 
are  they  not  turned  to  immediate  practical  account?  I  shall 
endeavour  to  explain  the  political  conditions  which  over-rule  the 
commercial  interests  of  the  island.  Yezo  is,  in  common  with  the 
rest  of  Japan,  a  closed  land  to  all  foreigners  beyond  what  are 
known  as  the  Treaty  Limits,  that  is  to  say,  beyond  a  distance  of 
30  miles  from  Hakodate,  which  is  the  only  open  port  in  Yezo,  so 
that,  until  the  restriction  on  the  free  admission  of  foreigners 
into  the  interior  be  removed,  foreign  independent  enterprise 
and  capital  must  alike  be  excluded  from  everywhere  but  the 
one  open  port — a  state  of  things  which  is  the  more  to  be  re- 
gretted on  account  of  the  existing  management  of  the  island.  It 
would  be  easy  to  cite  numerous  instances  which  came  under  my 
own  observation,  as  well  as  many  more  which  were  repeated  to  me» 
showing  how  money  may  be  thrown  away ;  but  one  instance  will 
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serve  as  a  sample  Qf  many.  The  Japanese  administrators  in  Tezo, 
with  other  branches  of  the  foreign  civilization  which  they  have 
adopted,  have  not  overlooked  the  custom  of  giving  out  contracts  to 
persons  who  may  have  the  means  of  making  themselves  believed  in 
by  men  in  power.  It  is  on  this  hypothesis  alone  that  I  can  explain 
the  existence  of  fonr  admirable  breakwaters  which  I  saw :  one  at 
Mori,  on  Volcano  Bay ;  and  three  near  the  mouth  of  the  Ishikari 
Eiver.  The  one  at  Mori,  which  I  paced,  is  500  yards  in  length, 
and  is  said  to  have  cost  the  Government  80,000  dollars,  yet  at  the 
extreme  end  of  this  pier  the  depth  of  water  is  only  7  feet,  so  that 
not  even  a  junk,  far  less  a  steamer,  can,  even  in  the  most  favourable 
state  of  the  tide,  be  brought  alongside  it  to  be  loaded.  For  all 
practical  purposes  the  pier  might  as  well  have  been  constructed 
in  the  interior  of  the  country.  The  three  piers  on  the  Ishi- 
kari Biver  afford  even  a  more  striking  example  of  mismanage- 
ment, to  say  the  least.  Near  the  mouth  of  the  river  in  question 
there  is  on  one  side  of  the  stream  a  depth  of  from  70  to 
80  feet  of  water,  whilst  at  the  other  side  the  depth  for  some 
distance  from  the  shore  does  not  exceed  from  7  to  10  feet,  yet 
the  piers  are  on  the  shallow  side  of  the  stream.  The  restrictive 
policy  of  the  Japanese  Government  with  regard  to  foreigners — 
which  is  applicable  to  Yezo  as  to  the  rest  of  Japan — ib  not  now, 
at  any  rate,  dictated  by  any  antipathy  to  foreigners,  but  solely 
by  the  reluctance  of  the  Japanese  Government  to  extend  beyond 
its  present  limits  the  extra-territorial  jurisdiction  which  treaty 
powers  exercise  over  their  respective  subjects  or  citizens  through- 
out the  dominions  of  the  Mikado.  The  Japanese  Government  has 
announced  its  willingness  to  admit  foreigners  freely  into  all  parts  of 
Japan  on  the  sole  condition  that,  whilst  beyond  the  present  treaty 
limits,  they  are  to  be  subject  to  Japanese  jurisdiction;  but  this 
condition  the  Treaty  Powers  have  not  cuicepted.  It  may  reasonably 
be  hoped,  however,  that  ere  long  some  compromise  will  be  arrived  at 
which,  while  it  vrilLsave  the  susceptibilities  of  the  Japanese  Govern- 
ment, will  at  the  same  time  afford  the  Treaty  Powers  a  sufficient 
guarantee  for  the  full  protection  of  the  persons  and  property  of 
their  respective  subjects  throughout  the  interior  of  Japan.  When- 
ever the  period  arrives  that  shall  see  Yezo  opened  to  foreign 
colonisatioQ,  I  should  imi^ine  that  its  excellent  climate  and  great 
resources  would  attract  to  it  a  fair  share  of  European  immigration. 
Its  climate,  though  considered  by  the  Japanese  to  be  too  rigorous,  is 
admitted  by  Europeans  to  be  excellent.  Throughout  the  month  of 
June  last,  and  up  to  the  4th  of  July,  I  was  glad  to  sit  over  a  fire  even 
at  noon,  and  to  sleep  under  a  thick  quilt  at  night.    The  Japanese 
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are  so  averse  to  subjectiiig  themselyes  to  what  they  call  the  rigour  of 
the  Yezo  winter,  that  many  thousands  of  fishermen,  labourers,  and 
others,  who  come  to  Yezo  &om  other  islands  for  the  summer  months, 
quit  it  for  their  homes  on  the  approach  of  winter ;  but  winter,  in  an 
island  which  produces  rice,  hemp,  and  maize,  would  scarcely  seem 
formidable  to  Europeans. 

The  entire  island  of  Yezo  is  now  being  surveyed  under  the  direc- 
tion of  Mr.  Wasson,  one  of  General  Gapron's  officers.  I  visited  his 
field  establishment  at  Yubutz,  and  he  informed  me  that  he  hoped 
that  by  the  end  of  the  present  year,  1874,  his  operations  would  be 
so  &r  advanced  as  to  admit  of  his  laying  down  accurately  the  more 
prominent  points  of  Yezo,  and  framing  for  the  first  time  a  correct 
outline  map  of  the  island.  His  labours  will,  no  doubt,  in  due  time 
be  appreciated  by  this  Society. 

I  returned  from  Saporo,  or  rather  from  the  mouth  of  the  Ishikari 
Eiver,  to  Hakodate  by  the  western  coast,  passing  several  consider- 
able ports,  in  one  of  which,  Utarunai,  I  counted  102  junks.  The 
coast  for  a  great  distance  is  faced  with  abrupt  rocky  cliffs,  and 
nothing  could  be  more  delightful  than  the  scenery.  The  road  above 
the  cliffs  winds  over  undulating  grassy  ground,  the  forest  being 
everywhere  visible  at  a  short  distance  in  the  interior,  and  the 
villages  are  so  numerous  as  to  make  it  difficult  to  believe  that  the 
Japanese  authorities  do  not  greatly  under-estimate  the  population 
of  the  island.  I  presume  that  the  explanation  of  the  low  figure  at 
which  it  is  stated  is,  that  the  inhabitants  of  these  villages  quit  them 
for  the  adjoining  island  on  the  approach  of  winter,  and  aiB  not 
included  in  the  census  of  Yezo. 

The  coast  of  the  island  of  Yezo  has  within  the  last  three  years 
been  surveyed  by  Captain  St.  John,  of  Her  Majesty's  ship  Syhia. 
The  western  coast  of  Yezo,  and  more  particularly  the  neighbourhood 
of  Matsumai,  has  an  interest  of  its  own,  as  having  been  the  scene  of 
the  captivity  and  wanderings  of  Captain  Golownin,  of  the  Bussian 
navy,  whose  naiTative  of  his  captivity  in  Japan  during  the  years 
1811,  1812, 1813,  affords,  I  think,  in  a  greater  degree  than  almost 
any  other  work  a  comprehensive  insight  into  the  manners  of  the 
Japanese  and  into  their  former  governmental  system.  The  work  of 
Captain  Golownin  is  unique  of  its  kind,  owing  to  the  very  peculiar 
circumstances  under  which  it  was  written,  in  affording  ixiformation 
drawn  at  first  hand,  and  not  by  hearsay,  of  Japanese  manners  and 
customs.  Captain  Gk)lownin,  whilst  on  a  surveying  cruise  in  the 
Northern  Japanese  waters,  was  treacherously  taken  prisoner  by  the 
Governor  of  Kunashier,  on  account  of  some  depredations  which  had 
previously  been  committed  on  Japanese  soil  by  another  Russian 
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naval  officer.  Captain  Golownin  and  the  three  officers  v^ho  had 
been  seized  along  with  him  were  detained  for  twenty-six  months  at 
*varions  plaoes  in  captivity,  and  it  is  most  surprising  that,  under  the 
very  strict  and  constant  surveillance  to  which  he  was  subjected,  he 
should  have  found  the  means  of  registering  the  notes  forming  the 
basis  of  his  highly-interesting  narrative.  It  affords  alike  an  evi- 
dence of  the  amiability  inherent  in  the  Japanese  character  and  of 
the  candid  disposition  of  Captain  Golownin  in  that,  notwithstanding 
the  treacherous  circumstances  which  attended  his  capture,  he  should 
express  himself  in  terms  of  so  much  admiration  of  the  Japanese  and 
of  their  institutions. 

Having  now  concluded  my  remarks  on  the  island  of  Yezo,  I  would 
beg  to  direct  your  attention  for  a  few  minutes  to  the  subject  of 
geographical  progress  in  the  empire  of  Japan  in  generaL  The 
Japanese  Government  are  fully  alive  to  the  utility  of  having  the 
whole  of  the  Mikado's  dominions  accurately  surveyed  by  duly 
qualified  scientific  officers,  and  for  this  purpose  they  last  year  sent  to 
England  their  chief  surveyor,  Mr.  Macvean,  who  was  instructed 
to  engage  the  necessary  officers  and  to  procure  the  necessaty  instru- 
ments. How  far  Mr.  Macvean  may  have  proceeded  in  his  arrange- 
ments I  have  no  means  of  knowing,  as  he  had  not  returned  to  Japan 
at  the  date  of  my  departure  in  December  last.  Previously  to  his 
leaving  Yedo  he  had  been  engaged  in  preparing  a  survey  of  that 
city,  which  work,  in  his  absence,  is  now  being  carried  on  by  the 
subordinate  English  officers  of  the  same  department. 

I  have  already  mentioned  that  the  coasts  of  Yezo  have  been  sur- 
veyed by  Her  Majesty's  ship  Sylvia^  and  I  should  add  that  other 
^rtions  of  the  Japanese  waters,  more  particularly  of  the  Inland 
Sea,  have  likewise  been  surveyed  by  British  or  French  surveying 
vessels.  As  the  Japanese  Government  have  recently  engaged  the 
services  of  Commander  Douglas,  R.N.,  with  forty-one  other  officers, 
petty  officers,  and  seamen  of  the  Royal  Navy,  as  instructors  in  the 
Naval  College  at  Yedo,  and  have  established  at  that  place  a  hydro- 
graphical  department,  it  may  be  hoped  that,  ere  long,  the  Japanese 
will  be  perfectly  competent  themselves  to  undertake  the  survey  of 
Buch  portions  of  their  coasts  as  may  not  have  already  been  accurately 
laid  down  on  charts. 

Apart  from  scientific  geographical  explorations  properly  so  called, 
there  has  of  late  years  been  in  Japan  an  immense  progress  in  general 
acquaintance  on  the  part  of  foreigners  with  all  regions  of  the  country. 
Although  the  rule  as  originally  framed  is  still  in  operation,  by  which 
no  foreigners,  with  the  exception  of  ministers  and  their  suites,  are 
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permitted  to  travel  in  any  part  of  Japan  ontside  of  the  Treaty  limitB,. 
yet,  owing  to  a  variety  of  cirenmstances,  foreigners  of  one  or  other 
nationality  have  in  fieict  visited  nearly  every  province  of  the  Mikado's- 
dominions. 

Her  Majesty's  first  minister  in  Japan,  Sir  Eutherford  Aloock, 
whose  valuable  notes  of  travel  thronghont  a  very  large  portion  of 
the  country  are  included  in  the  '  Journals '  of  this  Society^  was  the 
pioneer  amongst  modem  explorers  of  that  empire.  Her  Majesty's 
present  minister,  Sir  Harry  Farkes,  has  likewise  travelled  across  the 
country,  and  visited  all  the  most  important  localities  in  it.  The 
late  minister  of  the  United  States,  Mr.  De  Long,  travelled  from  a 
point  on  the  main  island  opposite  to  Hakodate,  overland  to  Yedo,, 
a  distance  of  some  500  miles. 

In  August  1867,  Messrs.  Mitford  and  Satow  travelled  across 
country  from  Nanao,  a  harbour  of  the  Prince  of  Kaga,  on  the  western 
coast,  to  Osaka,  on  the  eastern.  They  passed  through  the  rich  pro- 
vinces of  Eaga,  Echizen — famous  for  silk  and  cutlery,  the  province- 
of  li  Kamon  no  Kami,  and  the  country  about  Kioto.  This  journey 
was  performed  without  any  escort,  these  gentlemen  throwing  theuk 
selves  on  the  hospitality  of  the  Daimios  through  whose  dominions 
they  piassed,  written  receipts  for  their  persons  being  required  and 
delivered  at  each  frontier  post. 

Probably  no  one  has  travelled  more  in  the  interior  of  Japan  than 
Dr.  Willis,  formerly  physician  to  her  Majesty's  Legation,  and  whose 
journeys  have  always  been  undertaken  from  motives  of  charity.  In 
the  years  1868-69,  he  made  a  journey  under  peculiarly  difficult  cir- 
cumstances, in  the  depth  of  winter,  in  order  to  attend  the  wounded 
troops  at  Wakamatsu,  the  capital  of  the  rebel  Prince  of  Aidzu,  in 
the  north  of  the  main  island,  which  was  then  being  besieged  by  the 
imperial  troops.  Amongst  other  foremost  Japanese  travellers  should 
be  named  Mr.  Aston  and  Mr.  Wirgman. 

The  journeys  of  Mr.  Adams  are  included  in  the  records  of 
this  Socie^,  and  two  gentlemen  of  her  Majesty's  Legation, 
Messrs.  Lawrence  and  Satow,  have  been  the  first  Europeans  to 
travel  over  and  describe  the  mountain-road  (the  Nakasendo)  between 
Tedo  and  Kioto,  the  southern  capital ;  the  Tokaido,  or  sea-coast  road 
between  the  two  capitals,  having  been  previously  explored.  Mr. 
Lawrence's  description  of  the  Nakasendo  route  is  likewise  in  the 
possession  of  this  Society. 

The  most  famous  mountains  of  the  country  have  been,  one  after 
the  other,  ascended  by  our  countrymen :  the  peak,  second  in  fame 
to  Fuzi  Yama  alone  having  been  last  year  climbed  and  measured 
by  Mr.  Lawrence.    The  results  of  many  of  these  expeditions  are 
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DOW  chronicled  in  the  *  Journal  of  the  Asiatic  Society  of  Japan/ 
which  Society  was  founded  about  twenty  months  ago,  and  their 
comparison  will  no  doubt  in  due  time  lead  to  the  furtherance  of 
the  knowledge  of  the  geography  of  the  country.  The  Japanese 
GoTemment  have  in  their  employment  a  very  considerable  number 
of  foreigners,  and  an  exception  is  made  in  the  case  of  these 
gentlemen  to  the  rule  which  prohibits  foreigners  in  general  from 
travelling  in  the  interior  of  the  country.  The  resTilt  is,  that  a  ilarge 
amountofscientifioandgeneral  information  has  been  acquired  through 
them  respecting  the  interior  of  Japan.  A  surrey,  for  instance,  has 
been  made  of  the  line  of  country  lying  between  Osaka  and  Kioto, 
and  of  that  between  Lake'Bewa  and  Tsuruga,  on  the  western  coast, 
and  likewise  an  inspection  by  Mr.  Boyle,  as.i.,  the  chief  engineer, 
of  the  route  from  Kioto  to  Yedo ;  all  of  these  being  with  a  view  to 
the  construction  of  railways  between  these  places,  respectively.  From 
what  I  have  said,  I  think  it  may  be  inferred,  that  even  should  the 
present  policy  of  confining  foreigners  in  general  within  the  Treaty 
limits  be  persisted  in,  there  are  fair  grounds  for  hoping  that  ere  long 
the  scientific  world  will  be  in  possession  of  the  fullest  geographical 
information  of  the  Islands  of  Japan — ^an  empire' which  so  recent  a 
writer  as  Dean  Swift  coupled  with  the  visionary  regions  of  Lilliput 
and  Brobdingnag.  There  can  be  no  doubt,  however,  that  geographical 
discovery  in  Japan  would  be  greatly  accelerated  were  the  country 
fi-eely  thrown  open  to  foreign  travellers,  and  the  date  at  which  it 
will  be  so  is,  I  think  I  may.  say,  merely  a  question  of  a  few  montha 
more  or  less. 

Meanwhile,  such  foreigners  as  may  have  the  privilege  of  travel- 
ling in  any  part  of  the  interior  of  the  country  meet  with  the  utmost 
possible  cordiality  and  good-will.  All  obstruction  in  the  way  of 
the  circulation  of  foreigners  throughout  the  country  proceeds  from 
the  Government,  and  by  no  means  from  the  Japanese  people.  The 
state  of  things  which  I  describe  with  reference  to  the  mutual  rela- 
tions between  Japanese  aiid  foreigners,  is  so  opposite  to  that  which 
notoriously  existed  between  them  but  a  very  few  years  ago,  that 
persons  whose  experience  of  Japan  may  not  be  of  so  recent  a  date 
as  my  own,  may  have  some  difficulty  in  realising  that  my  descrip- 
tion is  not  over-coloured. 

Facts,  however,  speak  for  themselves,  and  from  one  or  two  which 
I  may  mention,  I  think  you  will  draw  but  one  conclusion.  When  I 
arrived  at  Yedo,  in  May  1872, 1  found  at  Her  Majesty's  Legation 
a  Japanese  mounted  escort  for  our  protection,  of  forty-three  men ;  and 
wherever  any  of  us  went,  on  foot  or  on  horseback,  in  the  city  of 
Yedo,  or  within  a  distance  of  many  miles  around  it,  we  could  never, 
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unless  when  in-doors,  escape  ^he  surveillance  of  these  guards,  whose 
liyes,  had  anything  happened  to  us,  would  have  been  forfeit  for 
ours. 

Being  convinced  that  the  anti-foreign  feeling  which  had  called 
for  such  measures  of  precaution  in  the  case  of  members  of  a  foreign 
ligation  had  almost  entirely  passed  away,  I  readily  met  the 
Japanese  Government  in  a  proposal  that  these  guards  should  be 
withdrawn ;  and  within  two  months  of  my  arrival  at  Yedo  they 
were  so.  From  that  time  onwards  I  was  in  the  habit  of  going 
about  Yedo  in  all  directions,  at  any  hour  from  dawn  till  midnight, 
having  no  person  whatsoever  with  me,  excepting  a  groom  to  hold 
my  horse  or  to  carry  a  lantern,  if  at  night.  I  slept,  in  summer,  in 
a  room  with  windows  and  doors  open.  I  never  carried  a  stick  or 
whip  for  defence,  and  never  once  had  my  revolver  loaded. 

I  have  visited  all  of  the  seven  Treaty  ports,  viz. :  Yedo,  Yoko- 
hama, Hiogo,  Osaka,  Nagasaki,  Niigata,  and  Hakodate;  and  have 
further  visited  the  southern  capital,  Kioto,  and  likewise  made  a 
journey  to  the  Tombs  of  the  Tycoons  at  Nikko,  in  addition  to  excur- 
sions in  the  neighbouiiiood  of  Yedo,  and  I  may  say  that  in  no 
country  in  the  world  in  which  I  have  travelled — ^in  Asia,  Europe, 
or  America — have  I,  wherever  I  went,  been  received  with  such 
unmistakable  and  invariable  welcome  ;  whilst  I  never,  under  any 
circumstances,  was  subjected  to  a  single  unpleasant  look  or  word. 

Nor  is  this  experience  my  own  alone.  I  had  ample  opportunities 
whilst  in  Japan  of  converging  with,  or  hearing  from,  or  of,  such 
foreigners  as  were  permitted  to  travel  in  the  interior  of  the  oountry ; 
and  so  far  as  I  know,  the  experience  of  one  and  all,  during  the  last 
two  years,  entirely  coincided  with  my  own.  Nor,  I  apprehend,  is 
it  in  the  least  degree  probable  that  the  present  existing  feeling  of 
cordiality  towards  foreigners  is  of  a  transient  or  ephemeral  character. 
Sach  a  supposition  may  be  at  onoe  rebutted  by  a  reference  to  the 
statistical  ^t  that  there  are  now  under  instruction  some  430,000 
Japanese  on  the  Western  system  of  education,  whilst  the  number  of 
youths  who  are  receiving  instruction  on  the  formerly  adopted 
Chinese  system  number  only  some  300  in  the  entire  city  of  Yedo. 

The  rising  generation  are  being  taught  to  sit  on  chairs,  to  write 
at  benches,  thoroughly  to  understand  English,  and  to  master  the 
various  branches  of  Western  education. 

Such  being  the  case,  it  may,  I  think,  &irly  be  assumed  that  the 
interior  of  Japan  will  not  long  remain  a  region  into  which  foreigners 
are  forbidden  to  enter.  Many  persons  seem  to  consider  that  the 
progress  of  new  ideas  and  the  adoption  of  Western  customs  amongst 
the  Japanese  has  been  so  unprecedently  rapid,  that  it  therefore 
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cannot  be  lasting ;  but,  whilst  it  must  be  admitted  that  the  history 
of  the  world  famishes  no  parallel  to  the  recent  civil  revolution  in 
Japan,  it  should,  I  think,  be  at  the,  same  time  allowed  that  it  would 
be  contrary  to  the  lessons  of  history  to  expect  that  an  empire,  which 
has  adopted  such  institutions  as  those  which  Japan  now  possesses 
under  a  central  government,  should  revert  to  the  feudal  system. 

For  my  own  part,  in  so  far  as  I  may  be  capable  of  forming  an 
opinion,  I  entertain  no  apprehension  whatsoever  regarding  tho 
stability  of  the  present  order  of  things  in  Japan.  However  rapid 
may  have  been  the  progress  onwards,  that  progress  has  been  con- 
tinuous. Although  the  manners  and  customs,  the  laws  and  insti- 
tutions, of  an  ancient  people  may  not  be  changed  in  a  year,  or 
in  a  decade,  there  has  still,  since  the  adoption  of  Western  civilisa- 
tion was  decided  on,  been  a  continuous  advance  towards  the  goal  in 
vi^w ;  and  popular  sentiment  seems  to  go  hand-in-hand  with  the 
progressive  statesmen  of  the  country, — ^with  one  instance  of  which 
feeling  I  may  bring  this  paper  to  a  conclusion.  As  is  well  known, 
it  has  during  many  centuries  been  the  custom  that  Japanese  nobles 
and  gentlemen  should,  whilst  beyond  the  precincts  of  their  houses, 
carry  on  their  perscms  the  two  swords  which  were  the  badges  of 
their  rank.  This  custom,  indeed,  on  the  part  of  these  privileged 
classes,  had  become  so  ingrained  in  the  ideas  of  the  entire  inhabitants, 
that  the  Government,  at  a  very  recent  period,  expressed  themselves 
as  believing,  that  were  any  order  to  be  issued  which  should  prohibit 
the  carryiug  of  swords,  such  an  order  might  cause  a  revolution. 
Accordingly  no  order  on  the  subject  wa^  issued,  but  the  compromise 
was  subsequently  tried  of  issuing  a  Government  notification  to  the 
effect  that  for  the  future  the  nobles  and  the  Samurai  need  not, 
unless  by  their  own  preference,  continue  to  wear  their  swords. 

The.  result  was  that  in  an  almost  inconceivably  short  space  of 
time  the  usage  of  wearing  swords  was  abandoned,  and  it  is  now  almost 
as  unusual  to  meet  in  Yedo  a  Japanese  wearing  the  old  two  swords, 
as  it  is  to  meet  a  gentleman  in  London  attired  in  the  Highland  cos- 
tume. Indeed,  last  year  when  the  senior  Piince  of  Satsuma,  who  is 
at  the  head  of  the  small  anti-foreign  party  in  Japan,  visited  Yedo, 
with  a  large  retinue  of  followers,  their  now  almost  obsolete  custom 
of  carrying  swords  afforded  so  constant  a  source  of  ridicule,  as  these 
Satsuma  men  passed  through  the  streets,  that  they  soon  found  it 
convenient  to  keep  within  doors.  Their  Prince,  though  still  pre- 
serving his  antipathy  to  the  intruders  from  the  West,  has  established, 
at  Eagoshima,  a  medical  school  for  the  instruction  of  Japanese 
youths  by  two  foreign  doctors,  engaged  by  the  Prince  of  Satsuma  : 
thus  showing  that  even  the  head  of  the  anti-foreign  party  himself 
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recognises  the  fact  that,  however  nnwelcome  to  the  ex-Daimos,  of 
which  he  is  the  representative,  the  new  order  of  things  in  Japan 
must  be  accepted  as  being  inevitable. 

The  Pbesidbkt,  after  returning  the  thanks  of  the  Meeting  to  Mr.  Watson 
for  his  paper,  remarked  that  they  were  honoured  by  the  presence  of  M.  Motoni 
Morimichj,  the  Japanese  chargS  d'affaires,  and  of  M.  Luzuki  Einsou,  Secretary 
of  the  Legation.  The  former  gentleman  had  been  asked  to  address  the  meeting, 
and  had  written  the  following  answer : — "  llifi  Japanese  chargS  d^affaires^ 
now  present,  wishes  to  express  his  thanks,  in  the  name  of  his  nation,  to  the 
meeting  for  the  attention  they  have  shown  to  this  paper  treating  of  the  geo- 
graphy of  a  part  of  Japan.  He  regrets  that  his  knowledge  of  the  English 
language  is  not  sufficient  to  enable  him  to  address  them." 

Sir  HuTHERFOBO  Alcook  said  it  was  a  great  pleasure  to  him,  as  the  first 
Minister  to  Japan,  to  find  that  those  who  had  succeeded  him  were  following 
so  truly  in  the  oourse  which  he  had  been  anxious  to  indicate  when  he 
was  there,  namely,  that  of  studying  the  people  and  the  country,  not  only 
with  a  desire  to  obtain  the  utmost  possible  information,  but  with  that 
benevolent  and  hearty  spirit  which  should  always  animate  those  who  held 
diplomatic  positions  in  any  country,  and  more  especially  in  an  Oriental 
countiy,  where  there  was  a  totally  different  civilisation,  and  where  there  was 
large  room,  not  only  for  sympathy,  but  for  moderation  and  breadth  of  view. 
He  had  resided  in  Japan  more  than  five  years,  under  rather  trymg  circum- 
stances, for,  though  one  might  get  accustomed  to  carrying  one*s  life  in  one*s 
hand,  it  got  irksome  at  times,  but  he  never  ceased  to  feel  the  greatest  confi- 
dence in  the  ultimate  power  and  development  of  the  nation.  One  of  the  first 
traits  which  struck  him  was  their  strong  patriotism.  With  that,  of  course, 
an  Englishman  could  not  but  svmpathise.  Another  trait  was.  their  readiness 
to  lay  down  their  lives  rather  than  sacrifice  what  they  fblt  to  be  the  true  aim 
and  object  of  life.  Wherever  those  two  feelings  were  in  any  degree  preva- 
lent, the  nation  must  certainly,  sooner  or  later,  work  its  way  to  the  foremost 
rank  of  civilisation.  They  saw  that  their  independence  was  menaced,  that 
they  had  a  powerful  neighbour  on  the  north,  to  whom  Yezo  offered  a  beautiful 
harbour,  and  that  other  Treaty  Powers,  &c.,  were  not  always  as  reasonable  as 
they  might  be,  and  they  set  about  adapting  themselves  to  the  new  state  of 
things  with  a  promptitude  which  was  quite  marvellous.  Even  when  he  was 
in  Japan,  while  there  was  much  of  lear  and  animosity,  and  the  natural 
feeling  of  hatred  that  a  population  would  have  who  felt  in  danger  of  being 
subjugated,  they  still  appreciated  that  it  was  necessary  that  they  should  put 
themselves  in  the  comity  of  nations,  and,  by  assimilating  themselves  to 
European  customs  and  hahits,  enter  into  international  relations  which  would 
be  their  heat  protection  from  the  oppression  of  any  one  power.  This  was  a 
reach  of  intellect  and  of  appreciative  power  which  no  other  Oriental  nation 
had  shown  itself  capable  of.  The  Island  of  Yezo  was  inhabited  by  Japanese 
only  along  the  coasts,  the  interior  heing  occupied  by  the  aborigines.  Where 
these  aborigines  came  from  was  a  great  mystery.  They  lived  in  a  semi- 
savage  state,  and  appeared  to  have  been  driven  into  the  mountain  fastnesses, 
as  the  Welsh  and  Scotch  were  when  the  Romans  invaded  Britain.  They  had 
there  preserved  a  language,  and  customs  and  costumes  of  their  own.  With 
reference  to  the  statement  that  50  Japanese  young  ladies  were  being  educated 
in  order  that  they  might  marry  natives  of  Yezo,  he  felt  rather  sorry  for  the 
young  ladies.  Prince  Florestan,  who  had  lately  published  some  charming 
lucubrations  on  the  subject  of  new  theories  of  government,  said  that  no 
Government  could  be  successful,  or  stable,  if  the  female  population  were 
opposed  to  it  and  not  half  the  men  were  willing  to  support  it;  and  there  could 
be  no  doubt  that,  whenever  the  whole  of  the  women  of  a  country  were 
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opposed  to  the  legislature,  there  would  never  be  half  the  men  to  support  it. 
However,  he  wished  the  50  young  ladies  every  success  and  happiness.  The 
iresources  of  Japan,  considering  the  size  of  the  islands,  were  almost  unlimited 
in  lead,  copper,  tin,  gold,  silver ;  and  the  vast  forests  of  Yezo  would  alone 
inake  the  fortunes  of  50,000  colonists  if  they  could  only  settle  in  the  country. 
The  chief  difficulty  to  be  overcome,  however,  was  that  connected  with  the 
•questicm  of  extra-territoriality.  No  Government  with  any  sense  of  inde- 
pendence, or  self-respect,  would  ever  consent  to  admit  into  the  interior  of  the 
<»untry  indiscriminately  foreigners  who  were  perfectly  independent  of  the 
law  of  the  country ;  but  until  some  compromise  was  come  to  on  this  point, 
ithat  free  access,  which  was  essential  for  the  commercial  development  of  Japan, 
would  never  be  attained.  The  mixed  courts  which  had  lately  oeen  established 
in  Egypt  might,  however,  afibid  a  solution  of  the  difficulty. 

Mr.  MrrroBD  remarked  that  since  Mr.  Watson  left  Japan  an  offidal  con- 
tradiction had  been  given  to  the  statement  that  those  50  young  ladies  were 
destined  to  be  marri&l  to  Ainos,  and  their  friends  must  be  very  glad  to  hear 
of  the  contradiction.  It  was  not  a  probable  thing  that  the  Japanese  should 
encourage  that  kind  of  union,  for  they  looked  upon  the  Ainos  with  a  great 
deal  of  contempt,  regarding  them  entirely  as  an  inferior  race,  and  justly  so ; 
for,  although  the  Amos  were  an  interesting  and  harmless  people,  they  had 
never  shown  any  capability  for  development.  Many  of  them  had  entered  the 
houses  of  foreigners  as  servants,  and  been  honest  and  faithful,  but  had  not 
evinced  any  of  the  cleverness  or  ingenuity  of  the  Japanese,  or  any  talent  for 
adapting  themselves  to  a  higher  order  of  things  than  that  to  which  they  had 
been  accustomed.  He  had  resided  for  3|  years  in  Japan  under  the  old  state 
of  things,  when  he  had  to  sleep  with  revolvers  as  bedfellows,  but  when  he 
went  again  last  summer  he  was  perfectly  astonished  at  the  change.  On  the 
previous  occasion  wherever  he  went  he  was  obliged  to  take  an  escort,  who 
were  responsible  to  the  Government  for  lus  safety;  but  last  year  he  rode 
alone  from  one  end  of  Tedo  to  the  other.  A  traveller  might  now  travel 
anywhere  in  Japan  without  being  subject  to  the  least  insult.  The  Japanese 
deserved  the  highest  possible  credit  for  the  genuine  good  feeling  they  had 
shown  to  foreigners.  The  question  in  extra-territoriality  would  always  be  a 
difficult  one.  Although  it  was  perfectly  intelligible  that  the  Japanese  should 
view  with  jealousy  any  wholesale  entry  into  the  interior  of  their  country  by 
persons  w1k>  did  not  come  under  their  law,  and  who,  not  coming  under  their 
law,  would  probably  come  undej^  no  law  at  all,  it  was  equally  intelligible  that 
foreigners  should  object  to  submitting  to  Japanese  law  as  it  was  at  present. 
Europeans  could  not  approve  of  the  Japanese  methods  of  punishment  and 
tortureb  The  Japanese  chargi  d'affaires  would  do  good  service  to  his  State 
if  he  would,  so  far  as  in  him  lay,  encourage  the  study  of  law  by  those  students 
who  visited  this  country.  If  a  system  of  European  law  could  be  introduced 
iDto  Japan,  the  difficulty  with  regard  to  the  question  of  extra-territoriality 
would  soon  be  overcome. 

Sir  Habbt  Ybbnet  reminded  the  meeting  that  it  was  owing  to  Mr. 
Watson's  representations  that  a  severe  blow  had  been  si  ven  to  the  kidnapping 
of  coolies,  who  were  formerly  taken  to  the  harbour  of  Hakodade. 
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Tenth  Meeting,  13th  April,  1874. 

The  Eight  Hon.  Sir  H.  BAETLE  E.  FEEEE,  k.c.b.,  k.csj.,  etc.. 
President,  in  the  Chair. 

Presentation. — E.  H.  Winslow,  Esq. 

Elections. — The  Earl  of  Antrim;  N.  St,  B.  Beardmore,  Esq,;- 
lAeut.'Gol,  Q.  TT.  Boileau  ;  Bev.  Dixon  Browne ;  P.  Carnegie,  Esq, ;. 
M.  E,  Clark,  Esq, ;  B.  CluUerhuck,  Esq. ;  Lieut,-Col  A.  W.  Dumfordj, 
B.E. ;  Commander  C.  E,  Foot,  r.n.  ;  Ellis  Oilman,  Esq. ;  Sir  Charles 
A.  Hartley ;  Capt.  H.  B.  Johnston ;  Edwin  Jones,  Esq,  (Mayor  of 
Southampton)  ;  Major-Oeneral  Lord  Mark  Kerr  ;  Bev.  Cornish  B.  K^ 
KesteU  (Missionary  Bishop  for  Madagascar) ;  Dr.  Alfred  Meadows  / 
P.  Proiheroe,  Esq. ;  Capt  H.  F.  W.  Bumhdd;  Geo,  W.  Busden,  Esq. ; 
0.  C.  Stcme,  Esq.;  Capt.  Chas.  Vincent  (late  Indian  Navy);  Col.F.  G, 
Whitehead. 

Accessions  to  the  Library  from  March  23rd  to  ApiuTi  13th,  1874. 
— •  Dahomey  as  it  is.'  By  J.  A.  Skertchley.  Donor  the  anthor. 
'  Khiva  and  Turkistan  *  (translated  from  the  Eussian).  By  Capt*  , 
H.  Spalding.  Donor  the  author.  ^Kaspische  Studien.'  By  K. 
von  Baer.  Donor  the  late  Sir  E.  I.  Murchison.  *  Bibliotheca  Nico- 
tiana.'  By  William  Bragge.  Donor  the  author.  *  Eeport  on  the 
Prybilow  Group,  or  Seal  Islands  of  Alaska.'  By  Henry  W.  Elliott, 
Donor  Hon.  J,  Eichardson,  through  I.  Gerstenberg,  Esq.,  r.R.G.s, 

•  Eeisen  nach  dem  Nordpolarmeer.'  Part  3.  Fauna,  Flora  und 
Geologie.  By  M.  Th.  von  Heuglin.  Donor  the  author.  *  Cour» 
gradue  de  G6ographie.*  By  J,  du  Fief.  Donor  the  author. 
*Four  Catalogues  of  the  Land,  Marine,  and  Fossil  Mollusca  of 
New  Zealand.'  Donors  the  Colonial  Museum  and  Geological 
Survey  Department.  'Les  Explorations  sous-marines.'  By  Jules 
Girard.  Donor  the  author.  *The  Dolomite  Mountains.'  By 
Josiah  Gilbert  and  G.  C.  Churchill.  By  purchase.  *Aper9U  de^ 
THistoire  d'ifegypte ;'  *  Itin^raire  de  la  Haute-ifigypte ;'  *  Notice  des 
principaux  Monuments,  Ac,  du  Mus^e  de  Boulag.'  By  A.  Marie tte- 
Bey.     *  Handbook  to  the  Eiver  Plate.'    By  M.  G.  and  E.  T.  MulhalL 

*  Memorias  Historico-Politicas  del  Jeneral  J.  P.  Gutierrez.'  *  Mexico : 
Landscapes  and  Popular  Sketches.'  By  C.  Sartorius.  Donor,  C.  H. 
Wallroth,  Esq.  *  Civitas  Londinum'  (Ealph  Agas).  By  W.  H. 
Overall  (facsimile).  By  purchase.  *The  Great  Ice  Age.'  By 
James  Geikie.  By  purchase.  'Preliminary  Eeport  of  the  U.S. 
Geological  Survey  of  Montana.'  By  F.  V.  Hayden.  Donor  the 
Librarian. 
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23rd,  1874. — Map  of  Victoria,  Australia,  showing  the  distribution 
of  Forest  Trees.  Compiled  by  Arthur  Everett,  under  the  direc- 
tion of  B.  B.  Smjth,  F.6^.  On  2  sheets.  Presented  by  the  Author. 
Africa. — Ancient  Maps  at  different  periods.  On  2  sheets.  By  H. 
Kiepert.  1873.  Presented  by  the  author.  Indian  Survey.  On  39 
sheets.  Presented  by  the  Secretaiy  of  State  for  India.  Central 
Asia. — Map  of  Maghian.  By  A.  P.  Fedchenko.  (In  Bussian  cha- 
racters.)   Presented  by  the  author. 

The  Pbesidekt  said  that,  since  the  last  meeting,  the  remains  of  Dr.  Living- 
stone had  arrived  close  to  his  native  shores,  and  they  might  be  expected  to  be 
landed  at  Southampton  to-morrow  morning,  though,  up  to  the  present  mo- 
ment, the  steamer  had  not  been  signalled.  The  members  of  the  Council,  who 
had  been  deputed  to  receive  the  lx)dy  from  the  steamer,  viz..  General  Rigby 
and  Colonel  Grant,  were  still  detained  at  Southampton.  The  management 
of  the  funeral  would  be  entrusted  to  the  representatives  of  the  femily,  tho 
two  gentlemen  already  mentioned,  selected  from  the  Council  (assisted  by 
Mr.  Bates),  and  to  the  Rev.  Horace  Waller,  who  was  an  old  companion  of  Living- 
8t(me,  and  Mr.  Hutchinson,  who  represented  the  Church  Missionary  Society ; 
the  representatives  of  the  family  were  Mr.  W.  F.  Webb,  the  tried  and  trusted 
companion  of  Livingstone^s  early  journeyings,  who  had  been  chosen  by  the 
family  to  speak  their  wishes  with  regard  to  everything  connected  with  the 
funeml  obsequies  of  the  great  traveller.  As  soon  as  they  knew  the  facts  of 
the  case,  Her  Majesty's  Government  came  forward  in  a  most  willing  spirit  to 
defray  the  cost  of  the  funeral  out  of  public  moneys,  and  they  requested  that 
the  Committee  of  the  Society,  and  those  who  had  been  named  by  the  family 
to  represent  them,  would  attend  to  the  details,  and  act  on  behalf  of  the  Govern* 
ment — a  sum  being  placed  at  their  disposal  which,  it  was  hoped,  would  be 
quite  sufficient  to  cover  all  expenses.  The  general  feeling  of  Dr.  Livingstone's 
countrymen  was  expressed  by  a  merchant  of  London,  who,  through  Mr.  Russell 
Gumey,  offered  to  Dear  the  whole  expense  of  the  funeral,  whatever  it  might 
be;  but  Her  Majesty's  Government  had  already  determined  that  the  expense 
should  be  borne  as  a  public  charge  by  the  Government.     Next  Saturday 

i April  18th)  had  been  selected  by  the  Dean  of  Westminster  as  the  fittest  day 
or  the  funeral,  and  by  that  time,  no  doubt,  all  due  preparations  would  be 
made.  The  gentlemen  who  had  undertaken  the  duty  on  behalf  of  the  Royal 
Geographical  Society,  and  those  who  represented  the  family,  would  do  every- 
thing the  means  at  their  disposal  would  allow,  to  enable  not  only  the  members 
of  the  Society,  but  all  who  wiared  their  feelings  towards  the  deceased,  to  show 
their  respect  to  the  great  man  who  had  left  them. 

A  letter  had  been  received  from  Mr.  Holmwood,  Assistant  to  the  Consul- 
General  at  Zanzibar,  giving  a  bri^f  account  of  what  was  known  at  Zanzibar 
regarding  the  last  days  and  travels  of  Dr.  Livingstone;  but,  of  course,  it  was 
a  mere  sketch,  and  everybody  who  was  interested  in  the  work  he  was  engaged 
In  would  be  glad  to  know  that  an  immense  mass  of  information  had  been 
safely  brou^t  to  England,  which  it  had  been  the  labour  of  the  latter  years  of 
his  life  to  accumulate,  and  which,  there  was  every  reason  to  hope,  would  throw 
ample  light  upon  all  his  wandeiings,  their  persistent  direction  towards  one 
great  end,  and  the  unflinching  courage  and  perseverance  with  which  he  worked 
towards  that  end.  When  his  literary  remains  were  collected  and  examined  by 
competent  geographical  authorities  in  this  country,  they  would  form  a  monu- 
ment to  his  memory  such  as  no  other  traveller  in  our  day,  or  even  for  ages 
past,  had  left  behind  him.    It  was  the  unanimous  wish  of  the  Council  of  th^ 
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Society  that,  at  the  earliest  possible  moment,  all  the  letters  and  other  papers 
at  their  disposal  should  be  made  available  to  the  public  through  the  Society's 
'  Proceedings/  and  as  early  a  day  as  possible  would  be  fixed  for  the  reading  of 
some  of  the  more  prominent  letters. 

Hey.  Dr.  Badger  asked  what  amount  the  Government  had  placed  at  the 
<lisposal  of  the  Society  to  meet  the  expenses  of  the  funeral. 

The  Prbsident  said  that  the  sum  was  one  which  the  Government  had 
every  reason  to  expect  would  be  ample  for  the  purpose ;  but,  if  it  should  prove 
insufBcient,  he  was  quite  sure  that  there  would  be  no  shortcomings  on  the  part 
of  the  Government,  and  that  whatever  was  required  would  be  supplied. 

The  following  letter  was  read : — 

1. — Majtioara's  Account  of  the  Last  Journey  and  Death  of  Dr.  Livingstone. 

By  F.  HoLMWOOD,  H.B.M.  Consnlate,  Zanzibar. 
**  My  dear  Sir  Bartle, —  "  Zanzibar,  March  12th,  1874. 

"  No  doubt  you  will  hear  from  several  interested  in  Dr. 
Livingstone ;  but,  as  I  do  not  feel  sure  that  any  one  has  thoroughly 
examined  the  men  who  came  down  with  his  remains,  I  briefly 
8ummari2se  what  I  have  been  able  to  glean  from  a  careful  cross- 
examination  of  Majwara,  who  was  always  at  his  side  during  his 
last  days,  and  Susi,  as  well  as  the  Nassik  boys,  have,  generally, 
confirmed  what  he  says.  I  enclose  a  small  sketch  map,  merely 
giving  my  idea  of  the  locality,  and  have  added  a  dotted  line  to 
show  his  route  during  this  last  journey  of  his  life. 

"  The  party  sent  by  Stanley  left  Unyanyembe  with  the  Doctor 
about  the  end  of  August,  1872,  and  marched  straight  to  the  south 
of  Lake  Tanganyika,  through  Ufipa,  crossing  the  Eungwa  Eiver, 
where  they  met  with  natural  springs  of  boiling  water,  bubbling  up 
high  above  the  ground.  On  reaching  the  Chambezi,  or  Eambezi, 
Eiver,  they  crossed  it  about  a  week's  journey  from  Lake  Bemba, 
also  crossing  a  large  feeder;  but,  by  Susi's  advice,  Livingstone 
again  turned  northward,  and  recrossed  the  Eambezi,  or  Luapnla,  as 
he  then  called  it,  just  before  it  entered  the  lake. 

•*  He  could  not,  however,  keep  close  to  the  north  shore  of  Lake 
Bemba,  owing  to  the  numerous  creeks  and  streams,  which  were 
hidden  in  forests  of  high  grass  and  rushes.  After  making  a  d6tour» 
he  again  struck  the  lake  at  a  village,  where  he  got  canoes  across  to 
an  island  in  the  centre,  called  Matipa.  Here  the  shores  on  either 
hand  were  not  visible,  and  the  Doctor  was  put  to  great  straits  by 
the  natives  declining  to  let  him  use  their  canoes  to  cross  to  the 
opposite  shore.  He  therefore  seized  seven  canoes  by  force,  and 
when  the  natives  made  a  show  of  resistance,  he  fired  his  pistol 
over  their  heads,  after  which  they  ceased  to  obstruct  him.  Cross- 
ing the  lake  diagonally,  he  arrived  in  a  long  valley,  and  the  rains 
having  now  set  in  fully,  the  caravan  had  to  wade,  rather  than 
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-walky  constantly  crossing  blind  streams,  and,  in  £EU)t,  owing  to  tlie 
higli  rashes  and  grass,  hardly  being  able  to  distinguish  at  times  the 
land,  or  rather  what  was  generally  dry  land,  from  the  lake. 

"  Dr.  Livingstone  had  been  weak  and  ailing  since  leaviog  Un- 
yanyembe,  and  when  passing  through  the  country  of  XJkabende,  at 
the  south-west  of  the  lake,  he  told  Majwara  (the  boy  given  him  by 
Stanley,  who  is  now  in  my  service)  that  he  felt  unable  to  go  on 
with  his  work,  but  should  try  and  cross  the  hills  to  Katanga 
{Katanda?],  and  there  rest,  endeavouring  to  buy  ivory,  which  in  all 
this  oountiy  is  very  cheap  (three  yards  of  merikani  buying  a  slave  or 
•a  tusk),  and  returning  to  Ujiji  through  Manjuema  to  recruit  and 
reorganise. 

**  But  as  he  approached  the  northern  part  of  Bisa  (a  very  large 
country),  arriving  in  the  Province  of  Ulala,  he  first  had  to  take  to 
riding  a  donkey,  and  then  suffer  himself  to  be  carried  on  a  kitanda 
{native  bedstead),  which  at  first  went  much  against  the  grain. 

"  During  this  time  he  never  allowed  the  boy  Majwara  to  leave 
Kim,  and  he  then  told  that  fidthful  and  honest  fellow  that  he  should 
never  cross  the  high  hiUs  to  Katanda. 

**  He  called  for  Susi,  and  asked  how  far  it  was  to  the  Luapula, 
and,  on  his  answering  '  three  days,'  remarked,  *  he  should  never  see 
his  river  again.' 

"  On  arriving  at  Ilala,  the  capital  of  the  district,  where  Eitambo 
the  sultan  lived,  the  party  were  refused  permission  to  stay,  and 
ihey  carried  Livingstone  three  hours'  march  back  towards  Kabende. 
Here  they  erected  for  him  a  rude  hut  and  fence,  and  he  would  not 
allow  any  to  approach  him  for  the  remaining  days  of  his  b'fe  except 
Majwara  and  Susi,  except  that  every  morning  they  were  all  desired 
to  come  to  the  door  and  say  '  good  morning.' 

'*  During  these  few  days  he  was  in  great  pain,  and  could  keep 
nothing,  even  for  a  moment,  on  his  stomach.  He  lost  his  sight  so 
fEur  as  hardly  to  be  able  to  distinguish  when  a  light  was  kindled, 
and  gradually  sank  during  the  night  of  the  4th  May,  1873. 

**  Only  Majwara  was  present  when  he  died,  and  he  is  unable  to 
say  when  he  ceased  to  breathe. 

"  Susi,  hearing  that  he  was  dead,  told  Jacob  Wainwright  to  make 
a  note  in  the  Doctor's  diaiy  of  the  things  found  by  him.  Wain- 
wright veas  not  quite  certain  as  to  the  day  of  the  month,  and  as 
Susi  told  him  the  Doctor  had  last  vmtten  the  day  before,  and  he 
found  this  entry  to  be  dated  27th  April,  he  wrote  98th  April,  but 
on  comparing  his  own  diary  on  arrival  at  Unyanyembe  he  found  it 
to  be  the  4th  of  May ;  and  this  is  confirmed  by  Majwara,  who  says 
Livingstone  was  unable  to  write  for  the  last  four  or  five  days  of  his 
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life.  I  fanoj  tlie  spot  where  Livingstone  died  is  about  11*25^  s.  and 
27°  £. ;  but,  of  course,  the  whole  of  this  is  subject  to  correction,  and^ 
although  I  have  spent  many  hours  in  finding  it  all  out,  the  Doctor*» 
diary  may  show  it  to  be  Tciy  imperfect. 

**  I  fear  you  will  find  this  a  very  unconnected  narration,  but  my 
apology  must  be  that  the  Consul-General  is  not  well,  and  the  other 
Assistimt  absent  on  duty,  and  there  is  much  work  for  me  to  do.  Mr. 
Arthur  Laing  has  been  entrusted  with  the  charge  of  the  remains 
and  diaries,  which  latter  he  has  been  instructed  to  hand  to  Lord 
Derby. 

''  Trusting  that  you  are  in  the  enjojment  of  good  health,  and 
with  great  respect, 

"  Belieye  me,  dear  Sir  Bartle, 

*'  Your  most  obedient  servant, 

**  Frederick  Holmwood. 

"  To  ike  Bight  Hon,  Sir  Bartle  Frere,  k.c.b.,  g.c.s.t.,  dc,  dc, 
**  President  of  the  Boyal  Oeographical  Society,** 

Mr.  A.  Laixo  (who  accompanied  tho  remains  from  Zanzibar  to  Suez)  said 
he  had  had  many  opi)ortunities  of  conversing  with  Jacob  Wainwright,  one  of 
the  Nassik  boys  sent  up  by  Stanley  from  the  coast  to  meet  Livingstone,  and 
his  story  confirmed  what  Mr.  Holmwood  had  written.  Jacob  Wainwright 
said  that  the  Doctor  paid  great  attention  to  his  boys,  and  was  very  much 
beloved  by  all  of  them.  When  any  of  them  were  sick,  he  would  wait  a  day  or 
two  until  they  were  able  to  move  on;  but,  when  the  boys  saw  that  he 
was  failing,  he  would  not  allow  them  to  wait  for  him,  but,  at  first,  rode  on 
a  donkey,  and,  when  unable  to  undergo  even  that  fatigue,  was  carried  in  a 
kitanda.  Jacob  Wainwright  writes  and  speaks  English  very  well,  and  has 
kept  a  full  diary  from  the  time  of  Livingstone's  death  to  the  arrival  of  the 
body  at  Zanzibar. 

The  following  paper  was  then  read  by  the  author : — 
2. — On  the  Valley  of  the  Ili  and  the  Water-System  ofBusnan  Turhiatan. 

By  ASHTOX  W.  DiLKE. 

The  shape  of  the  valley  of  the  Ili,  like  that  of  the  present  Khanate 
of  Kokan,  which  it  resembles  yery  closely,  is  eminently  calculated 
to  make  it  play  a  very  important  part  in  the  development  of  Bussian 
Turkistan.  At  present  the  political  situation  of  the  country  prevent* 
the  Russians  from  paying  such  attention  to  it  as  they  probably  will 
when  some  arrangement  has  been  made  with  the  Chinese ;  for,  as 
yet,  the  Bussians  only  consider  themselves  as  holding  Enldja  with 
the  view  of  restoring  it  to  the  Chinese,  if  the  latter  ever  regain 
their  footing  in  Kashgar  or  the  neighbouring  parts  of  Mongolia, 
which  is  very  doubtful.  The  natural  frontier  seems  to  be  the  water- 
shed of  the  Hi,  which  is  one  of  the  Seven  Bivers  which  give  their 
name  to  the  countrj'-,  and  which  is  cut  oflf  from  the  remainder  of 
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China  by  extremely  abrupt  mountains,  and  opens  out  only  in  the 
one  spot  where  the  Hi  finds  its  outlet  to  the  Balkash.  I  was  unable 
to  find  any  accurate  maps  or  measurements  of  the  district  of  Euldja, 
but  I  saw  enough  to  be  convinced  that  all  our  present  maps  are 
exceedingly  inaccurate,  especially  in  the  point  of  representing  the 
breadth  of  the  valley  too  great  in  comparison  with  its  length.  The 
valley  rises  in  a  gentle  slope  from  the  Hi,  which  flows  nearly  in 
the  centre  of  it,  to  the  mountains  on  either  side,  which  are  not  more 
than  50  miles  apart,  while  from  the  commencement  of  the  valley  at 
Altyn-Emel  to  Old  Euldja,  the  chief  Russian  post,  is  a  distance  of 
about  170  miles,  according  to  the  distances  in  the  postal  register ; 
and  from  the  latter  town  the  mountains  to  the  east  can  only  be  seen 
in  bright  weather  at  sunrise  or  sunset,  which,  calculating  as  usual 
in  this  dry  air,  gives  a  distance  of  about  120  miles,  making  the 
total  length  of  the  valley  nearly  300  miles,  or  about  six  times  its 
breadtb.  The  mountains  to  the  north  of  this  plain  rise  to  a  height 
of  some  12,000  feet,  and  are  tipped  with  snow  in  July.  There  are 
two  main  roads  across  them :  one  from  Old  Kuldja  direct  to  Djin- 
Ho,  about  160  miles,  but  with  a  waterless  passage  of  nearly  70  versts 
in  the  centre ;  the  other  is  the  old  Chinese  post-road,  from  the  mined 
capital  of  New  Kuldja,  through  Souidoun,  one  of  the  other  Eussian 
posts,  to  the  valley  of  TalM,  up  which  it  runs  a  distance  of  20  miles 
to  Lake  Sairam-Nor,  which  lies  at  a  height  of  over  7500  feet.  The 
road  was  evidently  kept  in  excellent  repair  by  the  Chinese,  as  the 
remains  of  bridges  and  post-stations,  which  are  frequently  met  with, 
prove.  It  is  now  only  used  by  the  Elirghis,  who  live  in  summer  in 
the  mountains,  and  by  an  occasional  caravan  going  to  Manas  or 
XJrumtsi.  Sairam-Nor  lies  in  extensive  pastures,  which  are  watered 
by  the  melting  pf  the  snows  in  the  mountains  on  the  western  side, 
though  as  the  lake  never  rises  or  falls,  in  spite  of  the  considerable 
mass  of  waters  which  it  receives,  the  Eirghis  have  invented  the 
usual  theory  of  a  subterranean  outlet,  which  nothing  seems  to 
justify.  Standing  on  the  southern  side  of  the  lake,  where  the  Talki 
Pass  comes  on  to  it  about  500  feet  above  its  level,  we  see  the  openings 
of  three  valleys :  the  first,  b^inning  from  the  right,  is  that  of  the 
Kizim  Tchik,  a  narrow  and  very  lovely  "ravine,  running  down  to 
Mongolia  on  the  northern  side  of  the  mountains  which  separate 
Euldja  from  Djin-Ho,  nearly  up  to  this  latter  place ;  then,  still  on 
the  right  or  eastern  side  of  the  lake  is  a  valley  along  which  the 
Chinese  road  finds  its  way — a  broad  waterless  valley,  only  marked 
on  the  latest  Bussian  map  as  a  **  Dry  Valley."  It  runs  parallel  to 
that  of  the  Eizim  Tchik,  and  leaves  the  mountains  not  far  from  the 
spot  where  the  latter  also  does,  close  to  the  little  town  of  Takianzi^ 
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and  within  sight  of  Djin-Ho.  Exactly  opposite  the  entrance  of  the 
Talki  Yalley  on  to  Sadram-Nor  is  a  break  in  the  mountains,  about 
20  miles  distant  across  the  lake  and  close  to  its  shore,  which  allowed 
me  to  catch  a  beautiful  glimpse  of  the  long  chain  of  the  Northern 
or  Tchungurski  Alataon,  dose  to  Lipsa,  across  the  deep  Talley  of 
the  Baratola,  which  gives  the  idea  of  some  unfathomable  gap  between 
the  nearer  dark  mountain-range  and  the  bright  peaks  beyond  it 
The  mountains  are  almost  everywhere  3  or  4  miles,  and  in  some 
places  recede  10  miles  from  the  lake,  which  is  about  60  in  circum- 
ference, and  the  eflbct  of  its  blue  depths,  set  in  green  meadows, 
Vith  the  black  forest-dad  mountains  all  round  running  up  to  snowy 
heights  beyond,  is  extremdy  lovely. 

The  valley  of  the  Kizim  Tchik,  which  I  descended,  is  either  vcTy 
narrow  or  very  broad,  as  it  may  be  taken — i. «.  the  distance  between 
the  snowy  peaks  on  either  side  is  considerable,  as  we  saw  whenever 
we  got  a  glimpse  out  of  our  prison  bdow ;  but  the  little  stream 
itself  is  blocked  in  a  ravine  full  of  the  most  luxuriant  vegetation, 
from  which  clifGs,  in  many  places  1500  feet  in  height,  rise  perpen- 
dicularly, and  effectually  bar  the  view.  The  valley  at  length  grows 
broader  and  the  clifis  become  bare  masses  of  brown  sand,  quite 
abrupt  and  of  some  elevation,  but  bare  of  vegetation,  and  terrible 
reflectory  of  the  scorching  sun.  Phalangas  and  tarantulas  swarm. 
At  length,  afber  about  80  miles,  the  valley  opens  out  into  the  plain. 
To  the  south,  not  far  off,  are  the  snowy  mountains  between  the 
upper  valley  of  the  lU,  or  rather  that  of  the  E^ash,  and  Djin-Ho  : 
the  latter  town  appears  under  a  promontoiy  of  the  mountains  as  a 
mass  of  green  reeds,  and  to  the  extreme  left  I  thought  that  I  could 
distinguish  the  Lake  Ebi-Nor,  though  the  haze  and  mirage  may  have 
misled  me.  The  Kizim  Tchik  Biver,  here  about  15  yards  in  width 
and  4  feet  deep,  makes  a  sudden  bend  to  the  north,  and  either  loses 
itself  in  sands,  or,  when  full  of  water,  reaches  the  Baratola  in  a 
marsh,  when  the  latter  is  almost  indistinguishable  from  the  Ebi-Nor. 
The  lake  is  extremely  salt  and  bitter,  very  shallow,  so  that  it  is  pos- 
sible to  ride  out  some  distance  in  it,  and  surrounded  by  beds  of  salt  and 
reeds,  musquito-  and  fever-haunts.  Though  it  receives  the  Baratola 
and  the  Kar-Eara-Usu,  two  large  rivers,  the  natives  assert  that  it  is 
drying  up  rapidly,  as,  in  fact,  all  the  salt  lakes  here  are  doing,  the 
Balkash  and  Ala-Kul  having  been  connected  no  long  time  back. 
The  valley  of  the  Baratola  is  formed  by  the  union  of  three  con- 
siderable rivers,  which  rise  in  the  comer  of  the  Alataou,  near  Kopal, 
and  flow  nearly  130  miles  before  falling  into  the  Ebi-Nor. 

Betuming  to  the  valley  of  Euldja,  I  may  briefly  mention  that  it 
is  intended  to  introduce  two  little  steamers  on  to  the  Ili  this  year 
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in  all  probability,  though  the  distance  from  Semipalatinak,  on  the 
water-system  of  Siberia,  to  the  Balkaah,  is  so  great  as  to  make  it 
doubtful  whether  anything  would  be  saved  by  them.  The  wealth 
of  ooal  in  the  valley  is  immense,  and  the  Chinese  are  known  to 
have  worked  silver  and  gold  with  great  profit ;  but  it  must  be 
remembered  that  they  had  the  advantage  of  slave  labour,  and  that 
capitalists  will  be  chary  as  yet  of  embarking  in  ventures  on  the 
UL  I  had  no  less  than  three  offers  made  to  me,  in  my  quality  as 
an  Englishman,  of  untold  riches  and  gold  mines  of  fabulous  extent^ 
if  I  would  only  find  the  capital* 

The  Hi,  which  opposite  Kuldja  is  about  a  quarter  of  a  mile  in 
breadth,  and  both  swift  and  deep,  is  formed  by  the  xmion  of  three 
main  tributaries,  the  Kash,  the  Kunges  and  the  Tekes.  The  Eash 
joins  it  not  fiar  above  Kuldja,  near  a  high  butte  or  isolated  hill, 
which  forms  a  landmark  for  the  whole  plain :  it  flows  from  east  to 
west,  as  does  also  the  Kunges ;  but,  in  spite  of  this,  the  Tekes, 
being  the  most  considerable  of  the  three,  is  generally  considered  as 
the  upper  Hi.  It  rises  not  fieur  from  Isi^yk-kul,  between  that  lake 
and  the  Musart  Pass  to  Aksu,  which  lies  under  Khan-Tengri,  the 
highest  peak  of  the  Thian-Shan,  and  flows  nearly  due  east  for 
about  100  miles,  bending  to  the  north  round  the  last  spurs  of  the 
Trans-Ilian  Alataou  about  70  miles  from  Old  Kuldja,  at  its 
junction  with  the  two  above-mentioned  rivers.  The  valley  of  the 
Tekes  is  uninhabited,  except  by  a  few  nomad  Kirghis  and  Kal- 
mucks, and  by  panthers  and  wild  boars,  with  occasional  tigers,  who 
find  shelter  in  the  enormous  reed-beds  which  border  the  river^ 
The  valley  is,  on  an  average,  about  40  miles  in  breadth,  but 
decreases  very  rapidly  near  the  Musart,  where  it  enters  the 
mountains. 

In  passing  from  the  Tekes  to  Issyk-kul  I  crossed  the  watershed 
of  the  Tcharyn,  which  flows  through  a  break  in  the  Trans-Uian 
Alataou  into  the  Hi,  which  is  here  only  some  70  miles  distant  in 
a  straight  line,  and  further  on  an  abrupt  ridge  of  rocks  divides  this 
again  from  the  basin  of  Issyk-kul.  The  first  view  of  this  lake  is 
very  magnificent.  The  mountains  rise  fix)m  its  very  waters  on 
every  side;  the  Alataou  to  the  north  at  a  height  of  about  15,000 
feet,  and  the  Thian-Shan  to  the  south  about  18,000  feet,  form  two 
almost  unbroken  walls  which  reduce  the  immense  breadth  of  the 
lake,  nearly  40  miles,  to  nothing  when  seen  from  this  elevation. 
The  mountains  at  the  other  end  of  the  lake,  110  miles  away,  show 
their  peaks  above  the  horizon  of  the  waters  so  clearly  outlined  as 
to  make  them  look  within  a  few  hours*  ride. 

Issyk-kul,  the  '*  hot  lake,"  lies  at  a  height  of  over  5000  feet  above 
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the  sea,  about  60  miles  from  Yernoe  at  its  nearest  point,  and  about 
250  from  Kashgar.  It  is  called  Issjk-kul,  or  hot  lake,  from  its 
never  freezing,  which  fact  is  accounted  for  by  the  number  of  hot 
45pring8  in  it,  making  it  impossible  even  to  bathe  in  certain  places, 
according  to  my  informants.  The  water  is  very  clear  but  slightly 
«alt,  though  drinkable  ;  it  swarms  with  fish,  which  form  the  chief 
article  of  food  for  the  Russian  peasants  who  have  colonized  the 
valleys  of  the  streams  running  into  it.  From  Karakol,  the  chief 
-  Bussian  settlement  at  the  east  end  of  the  lake,  a  little-known  pass 
runs  to  Kashgar  across  the  mountains ;  but  the  pass  through  the 
fort  of  Naryn,  which  is  passable  by  the  native  carts,  is  universally 
preferred  to  it.  Before  the  Russians  occupied  the  Musart,  the 
trade  between  Kuldja  and  Kashgar,  to  avoid  Russian  interference, 
went  over  that  pass,  which  is  so  difficult  that  the  horses  have  to  be 
let  down  tied  with  ropes  over  one  place ;  but  now  that  the  Russians 
have  seized  all  the  passes,  the  natives  prefer  the  easier  one  through 
Fort  Naryn.  So  unbroken  is  the  chain  of  this  huge  range  that  the 
passes  fix>m  Tashkend  to  Manas  may  be  counted  on  one's  fingers ; 
only  two,  tliat  from  Aulie-Ata  to  Kokan,  and  from  Vemoe  to 
Kashgar  through  Fort  Naryn,  being  fit  even  for  the  9-foot  wheeled 
-arba,  or  carts,  of  the  Sart  traders. 

In  connection  with  Issyk-kul  a  very  ingenious,  and  probably 
correct  theory,  has  been  made  by  Colonel  Tchaikovski,  of  Samar- 
•cand.  At  present  the  Tchui — a  swift  and  deep  river  which  flows 
in  a  bed  much  larger  tlian  its  present  size  would  seem  to  allow  it — 
passes  close  to  Lake  Issyk-kul,  divided  from  it  only  by  a  narrow 
ridge.  Issyk-kul,  as  we  know  from  the  Chinese  records,  was 
formed  by  some  convulsion  of  nature  about  150  years  back.  The 
valley  appears  to  have  been  thickly  populated,  judging  from  the 
remains  of  villages  which  are  clearly  to  bo  seen  under  the  water  in 
4several  places,  and  from  the  fact  that  money  and  bones  are  not 
unfrequently  washed  up  to  the  shore.  Even  a  Spanish  gold  piece 
was  once  found  in  it.  The  depth  of  the  lake  is  immense,  judging 
from  the  inclination  of  the  shores  and  the  few  soundings  which 
have  been  taken,  and  the  body  of  water  in  it  must  be  enormous. 
The  Tchui,  after  leaving  the  ravine  of  Buam  near  Issyk-kul,  flows 
through  miles  of  steppe  and  sand,  and  loses  itself  in  the  Lake 
fiaimal-kul,  which  is  only  a  few  miles  from  the  Djemman-Daria, 
part  of  the  Syr-Daria.  The  formation  of  this  marsh — for  it  is  now 
little  more — indicates  that  the  Tchui  once  must  have  flowed  on  into 
the  Syr-Daria.  Now,  from  the  opposite  side  of  this  dried-up  lake 
on  the  Syr  starts  the  old  course  of  the  Syr,  called  the  Yani-Daria, 
which  on  most  maps  is  only  marked  as  reaching  about  half-way 
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to  the  Amn-Daria,  but  which  was  traced  by  the  late  expedition 
for  the  whole  distance  between  the  two  rivers.  This,  again,  falls 
into  the  Amu,  almost  exactly  opposite  the  spot  where  the  old  course 
of  that  latter  quits  it  for  the  Caspian.  It  will  be  seen  that  if  the 
course  of  the  Tchui  be  prolonged,  following  the  curve  of  its  course 
from  Issyk-kul  to  Saimal-kul,  it  would  follow  exactly  the  course 
which  I  have  pointed  out.  May  we  not,  therefore,  conclude  that 
not  long  ago  the  waters  of  Issyk-kul  overflowed  into  the  Tchui,  and 
that  that  river,  swollen  to  many  times  its  present  size,  formed, 
together  with  the  Syr  and  Amu,  a  stream  sufficiently  large  to  reach 
the  Caspian.  This  theory  disposes  of  the  idea  that  the  Amu  by 
itself  has  not  enough  water  to  reach  the  Caspian,  which  has  been 
urged  against  the  scheme  of  turning  the  river  into  its  former  bed. 
The  more  I  have  thought  over  this  idea,  the  more  the  simplicity 
and  probability  of  it  has  forced  itself  into  my  mind,  and  an  ex- 
amination of  the  land  between  Saimal-kul  and  the  Djemman-Daria 
showed  distinct  traces  of  water  upon  it  at  a  period  not  far  back. 
All  this  strip  of  land  is  lower  than  the  adjacent  country,  covered 
with  marshes,  half-dried  pools,  which  any  rain  turns  into  lakes 
and  reed-beds,  bearing  witness  to  the  £Eict  that  a  great  river 
once  flowed  here.  To  drain  Issyk-kul  would  be  a  task  beyond 
almost  any  Government,  not  to  speak  of  one  so  feeble  as  Bussia  in 
Turkistan,  and  to  regulate  the  outpour  of  its  waters  into  the  Tchui 
would  be  almost  impossible. 

I  did  not  myself  pass  through  the  ravine  of  the  Tchui  near  Lake 
Issyk-kul,  but  all  the  persons  with  whom  I  spoke  agreed  in  saying 
that  it  haa  no  connection  with  the  lake.  I  knew  that  in  many 
maps  a  little  junction  was  marked,  but  knowing  also  how  fre- 
quently it  happens  that,  when  a  river  passes  close  to  any  lake, 
some  adventurous  geographer  inserts  a  connection  which  does  not, 
in  reality,  exist,  I  considered  that  it  must  have  been  so  in  this  case 
also.  I  now,  however,  find  in  Colonel  Wirgman's  translation  of 
Von  Hellwald's  work  the  following  passage : — **  It  (Issyk-kul)  was 
long  considered  as  the  original  source  of  the  Tohui;  but  only  a 
small  affluent  of  the  Tchui,  the  Kutemaldy,  flows  into  this  moun- 
tain-lake." I  do  not  know  whether  the  mistake  is  that  of  the 
author  or  of  the  translator ;  but,  even  allowing  that  *'  out  of"  should 
be  read  for  "  into,"  he  would  contradict  himself  by  saying,  as  he 
does,  that  "a  small  plain,  gently  sloping  towards  the  east,  lies 
between  the  lake  and  the  Tchui,"  in  which  case  this  supposed 
affluent  would  flow  up-hill.  If  the  words  are  correct,  the  Tchui 
would  divide  into  two  branches,  one  falling  into  Issyk-kul,  and 
the  other  passing  on  to  the  plain  below,  which,  I  believe,  never 
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happens, — ^never,  at  all  events,  with  a  stream  so  swift  as  the  one 
in  question. 

I  need  hardly  point  out  the  importance  of  this  to  the  Central 
Asian  question.  The  turning  of  the  Amu-Datia  has  often  been 
mooted,  and  the  chief  reason  against  it  has  been  the  want  of  water 
to  allow  its  navigation  from  the  Caspian :  whereas,  if  this  volume 
of  water  could  again  be  poured  into  it,  we  may  consider  that  it 
would,  at  all  events,  be  sufficient  for  floating  rafts,  or  the  little 
steamers  which  on  the  Syr-Daria  now  cross  places  less  than  4  feet 
deep.  The  superiority  of  such  a  route  over  the  present  roads, 
or  even  over  the  projected  railway,  would  be  considerable,  as  the 
native  merchants  care  very  little  for  speed  of  traffic,  and  a  great 
deal  for  its  cheapness. 

Another  fact  that  I  would  wish  to  call  attention  to  is  that  Bnssia 
has  it  in  her  power  at  any  moment,-  without  sending  a  single  man 
beyond  her  frontiers,  to  make  all  Bokhara  perish  miserably.  At 
the  present  time  thq  authorities  of  Bokhara  send  occasional  state- 
ments to  the  governors  of  Samaroand  as  to  the  quantity  of  water 
which  is  required  in  Bokhara,  acting  on  which  the  governor  orders 
the  aryks  or  irrigation-canals  in  the  district  of  Samaroand  to  be 
opened  or  shut  for  so  many  days.  »By  turning  the  Zarafshan  into 
these  canals,  a  step  which  could  be  taken  in  two  days,  not  a  drop  of 
water  would  reach  Bokhara. 

The  PREsmENT  said  the  Society  was  greatly  indebted  to  Mr.  Dilke  for  his 
lively  and  interesting  paper.  The  heart  of  every  householder  must  have  been 
moved  when  he  alluded  to  the  price  of  coal  at  Kulja.  He  (the  President) 
regretted  the  absence  of  Sir  Henry  Rawlinson,  who  probably  knew  more  of 
Central  Asia  than  any  other  man  living,  but  who,  he  hoped,  would,  on  some 
future  occasion,  favour  the  Society  with  the  results  of  his  reading. 

General  Gorloff  said  that  Eulja  was  not  taken  from .  the  Chinese, 
between  whom  and  the  Russians  the  best  relations  had  always  existed,  but 
from  the  Taranchees.  The  Dungans  overthrew  the  Chinese,  and  then  the 
Taranchees  vose  against  the  Dungans ;  but,  when  their  power  was  established, 
they,  together  with  the  Eirghis,  commenced  depredations  on  the  Russian 
territory,  and  those  increased  to  such  an  extent  that  they  could  no  longer  be 
endured,  and  Eulja  was,  therefore,  occupied. 

Mr.  T.  Saukpers  said  he  could  not  agree  with  Mr.  Dilke  that  the  position 
of  Eulja,  as  regards  the  River  Ili,  and  the  outfall  of  that  river  into  the  Bidkash, 
at  all  qualified  it  to  be  a  Russian  more  than  a  Chinese  town.  Although  the 
lU  really  ^Us  into  the  low  plain  occupied  by  the  Russians,  yet  it  comes  from 
a  plateau  of  considerable  altitude,  and  has  to  break  through  the  range  of  moim- 
tains  connecting  the  Thian  Shan  with  the  Altai  Mountains,  before  reaching 
the  Russian  frontier.  He  could  not  sea  that  the  possessors  of  a  great  plateau 
should  be  called  upon  to  surrender  its  possession  simply  because  the  rivers 
from  that  plateau  fall  into  a  plain  below.  .Neither  was  there  anytiiing  to 
warrant  the  conclusion  that  it  would  be  better  for  the  inhabitants  to  exchange 
the  Government  of  the  Chinese  for  that  of  the  Russians.  Mr.  Dilke  stated 
that  the  magnificence  of  the  roads  astonished  him,  that  he  found  coal  wbrked 
there,  and  that  there  were  other  evidences  of  the  development  of  industry 
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under  the  Chinese ;  bat  he  coloured  his  statement  by  associating  these  ^ivorks 
with  slave-labonr.  It  should,  however,  be  remembered  that  Ili  was  the  chlaC 
«eat  of  the  great  convict  establishments  of  the  Chinese  in  that  region,  and  the 
«o-called  slaves  were,  in  fact,  convicts  transported  thither  by  the  Chinese, 
just  as  Endand  used  to  send  her  convicts  to  Australia.  Further  than  this, 
Mr.  Dilke  thought  it  would  be  for  the  interests  of  civilisation  that  Bokhara 
should  be  occupied  by  the  Russians :  but  England  had  an  indirect  interest  in 
this  matter ;  and  just  so  far  as  the  Russian  frontier  line  extended,  so  far  was  the 
trade  of  all  the  o&er  European  nations  excluded.  It  used  to  be  the  fashion  to 
obscure  that  fact  by  raising  the  military  hol^oblin  with  regard  to  the  invasion 
of  India  by  the  Russians,  but  it  might  be  sarely  said  that  tiie  Russian  advance 
to  the  southward  of  the  Syr-Daria  had  been  a  matter  of  very  serious  import  to 
the  trade  of  all  the  maritime  countries  trading  with  the  shores  of  Asia.  From 
all  the  shores  of  Western  Asia  a  considerable  trade  had  been  carried  on  by 
native  carriers  with  the  centre  of  the  continent ;  but  so  £eu:  as  that  trade  passed 
through  Bokhara,  and  Samarkand,  and  Kokan,  it  had  been  stopped  by  the 
Russian  occupation  of  the  countries  to  the  south  of  the  Syr-Daria.  The  prop^ 
relations  of  the  Kutemaldy  to  Lake  Issyk  and  the  Tchui  rivers  was  long  ago 
described  by  Russian  writers.  It  is  merely  an  overflow  canal,  and  the  lake  is 
not  usually  connected  with  the  Tchui. 

Mr.  Dilke  said  that  General  Count  GorlofiTs  statement  with  regard  to  the 
occupation  of  Kulja  was  perfectly  correct,  and  the  Russians  are  only  holding 
Eulja  until  the  Chinese  claim  it ;  but  it  seemed  very  doubtful  if  they  would 
ever  do  so.  The  Taranchi  Government  in  the  district  fof  Kulja  lasted  four 
years,  and  the  Russians  were  perfectly  justified  in  driving  them  out^  as  they 
inveigled  a  considerable  number  of  Russian  subjects  over  to  their  side. 
Mr.  Saunders  had  spoken  of  the  Hi  breaking  through  the  mountains,  and 
leaving  a  plateau ;  but  he  must  have  been  misled  by  the  maps.  The  breadth 
of  the  valley,  at  the  place  where  the  Hi  leaves  the  mountains,  must  be  quite 
60  English  miles,  and  the  height  of  Kulja  is  very  insignificant,  for  the  fall  of 
the  river  from  Kulja  to  the  Balkash  is  not  more  than  a  few  hundred  feet. 
The  district,  therefore,  belonged  to  Russia  quite  as  fairly  as  the  Seven  Rivers 
district,  of  which  it  formed  a  part  Ili  was  certainly  a  Chinese  penal  colony  $ 
but  it  was  a  sort  of  Siberia,  where  the  people  were  not  made  to  work  as  slaves 
in  mines,  but  were  allowed  to  carry  on  business  in  the  towns!  The  Taran- 
-chis  were  quite  a  different  race ;  tiiey  were  the  slaves  of  the  Chinese,  and 
were  not  rewarded  with  any  wages  beyond  a  certain  quantity  of  land.  He 
had  no  doubt  that  Mr.  Saunders'  explanation  of  the  Kutemaldy  was  correct, 
liecause  it  satisfied  all  the  conditions.  The  natives  of  Samarkand,  though 
they  knew  that  he  (Mr.  Dilke)  was  an  Englishman,  assured  him  that  they 
preferred  Russian  'to  English  goods ;  for,  though  the  English  goods  were  better 
than  the  Russian,  the  manufacturers  in  Russia  knew  how  to  suit  the  native 
taste  better  than  the  l^nglish  manufacturers. 

Mr.  Robert  Michell  expressed  a  hope  that  Russia  would,  ere  loc^,  see  fit 
to  withdraw  the  prohibition  against  English  travellers  in  the  Russian  terri- 
tories of  Central  Asia. 

The  TRESiDiiffT  thought  that  the  difficulties  to  be  encountered  in  visiting 
those  regions  must  be  somewhat  over-estimated.  Not  long  ago  Khiva  and 
Kulja  were  places  no  European  could  show  his  face  in  without  the  risk  of  losing 
his  head,  but  recently  Mr.  Dilke  had  returned  in  safety  from  Kulja;  Mr. 
Robert  Miohell  had  aJso  travelled  in  that  direction,  and  Mr.  McGahan,  who 
was  present  at  the  meeting,  had  been  to  Khiva  and  back. 
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Eleventh  Meeting,  27ih  April,  1874. 

The  Eight  Hon.  Sir  H.  BAKTLE  R  FKERE,  k.c.b.,  k.c.s.i.,  etc.. 
President,  in  the  Chair. 

Presentations. — Walter  Spencer,  Esq. ;  G.  P.  Hoodie,  tisq.;  C.  E. 
Baring  Young,  Esq, ;  Edmund  Walhum,  Esq. 

Elections. — Walter  Baleigh  Browne,  Esq.;  B.  S.  Fatdconer,  Esq.; 
Joshua  Fielden,  Esq.,  m.p.;  M.  Butler  Johnstone,  Esq.,  m.p.;  Lord 
Bayleigh;  J.  B.  Taylor,  Esq.;  Charles  Evan  Tliomas,  Esq.;  Bev^ 
William  Wayte. 

Principal  Accessions  to  the  Library  from  April  13th  to  Aprti* 
27th,  1874. — *  Ueber  Topographic  und  topographische  Karten.'  By 
Dr.  Ziegler,  Author.  *  Historical  Maps  of  England  during  the  first 
Thirteen  Centuries.'  Pearson.  *  The  English  Cyclopasdia:'  Geo- 
graphy (and  Supplement).  Knight  *  Words  and  Places.'  Taylor. 
*The  History  of  Japan.'  Vol.  I.  F.  0.  Adams  (author).  «Dic- 
tionnaire  de  Geographic,  etc.,  h,  Tusage  du  Libraire.'    Anon. 

Accessions  to  the  Map-Room  since  the  last  Meeting  of  April 
13th,  1874. — Index  to  the  Charts  of  England  and  Ireland  published 
by  the  Hydrographic  Department  of  the  Admiralty.  Presented  by 
the  Hydrographer,  Captain  F.  J.  Evans,  c.b.  Map  of  parts  of  the 
Idaho,  Montana,  and  Wyoming  Territories.  Presented  by  F.  V. 
Hayden,  U.S.  Geologist.  Map  of  Montana  and  Wyoming  Terri- 
tories. Presented  by  F.  V.  Hayden,  U.S.  Geologist  Map  of  the 
Sources  of  the  Snake  River,  &c.  Presented  by  F.  V.  Hayden,  U.S. 
Geologist  Three  Sheets  of  Sheda's  new  Map  of  Central  Europe, 
gyJflQQ ;  five  Sheets  of  Hauer's  Geological  Map  of  the  Austro- 
Hungarian  Empire,  zriinfi^  5  eleven  Sheets  of  Administrative  Map 
of  Lower  Austria,  aaloo>  Hypsometrical  General  Map  of  the 
Alps.  By  purchase.  Map  of  Equatorial  and  South  Africa;  in- 
cluding the  Discoveries  of  Dr.  Livingstone,  and  the  Diamond  and 
Gold  Fields,  &c.  By  A.  Bellville,  f.r.g.s.  Presented  by  the  author.. 
Part  IV.  of  an  Historical  Atlas  of  Ancient  Geography,  Biblical 
and  Classical.  By  Dr.  Wm.  Smith  and  Mr.  Grove.  Presented 
by  J.  Murray,  Esq.  A  Government  Map  of  Victoria.  Presented  by 
A.  Michie,  Esq.,  Agent-General  for  Victoria. 

On  taking  the  chair,  the  Pbesidekt  introduced  to  the  meeting  Mr.. 
T.  S.  Livingstone,  the  eldest  son  of  Dr.  Livingstone,  and  Jacob  WalDwright,, 
one  of  the  faithful  followers  of  the  great  traveller.  He  then  said  that  the 
subject  to  be  laid  before  the  meeting  was  the  travels  of  Livingstone,  and 
the  papers  consisted  mainly  of  extracts  from  bis  correspondence  with  friends 
at  home.  These  letters  were  fragments  of  a  correspondence  extending  over 
six  or  seven  years,  during  a  time  when  Livingstone  was  utterly  unable  to- 
ssy when,  if  ever,  his  letters  would  reach  their  destination.    It  was  almost 
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impoflsible  to  imagine  a  greater  proof  of  his  indomitable  peraeyerance  than 
that  he  continued  to  write  under  such  intense  discouragements.  Nothing 
but  a  sense  of  duty  to  those  who  shared  his  feelings  regarding  the  great 
'work  he  had  in  hand  could  possibly  have  induced  him  to  continue  writing 
as  he  didy  without  any  certainty  that  his  letters  would  ever  reach  those 
lor  whom  they  were  intended.  Many  years  elapsed  without  his  hearing 
from  his  own  countrymen,  imtil  at  last  Mr.  Henry  Stanley  relieved  him. 
The  letters  afforded  no  connected  narrative  of  discovery ;  but  from  the  very 
voluminous  materials  which  had  been  preserved  through  the  courage  and 
perseverance  of  those  who  brought  with  them  every  fragment  bebnging  to 
their  master,  it  was  hoped  that  in  time  such  a  narrative  might  be  con- 
structed, and  that  no  important  point  to  the  elucidation  of  which  his  life 
was  devoted  would  remain  unillustrated.  This  must  necessarily,  however, 
be  a  work  of  time ;  and  everyone  interested  in  geography  would  be  glad  to 
hear  that  the  work  of  editing  the  remains  which  his  father  had  left  behind 
him,  in  the  shape  of  journals  and  correspondence,  had  been  imdertaken  by  his 
most  worthy  son,  Mr.  T.  S.  Livingstone,  who  had  given  up  for  a  time  a  vety 
promising  career  in  Egypt  to  penorm  this  pious  duty  to  his  parent,  to  his 
counUy,  and  to  all  manLnd.  in  the  letters  which  would  be  read  would  be 
found  perpetual  reference  to  small  points,  regarding  which  his  friends  had 
been  most  anxious.  There  was  an  ever-manifest  yearning  for  home,  a  devo- 
tion to  duty,  and  a  determination  that  nothing  should  induce  him  to  give  up 
the  work  which  he  had  undertaken,  until  that  work  was  properly  performed, 
as  &r  as  his  powers  went  Here  and  there  were  fragments  of  most  picturesque 
description  of  the  coimtry  he  passed  through, — ^invaluable  materials  for  con- 
«tructmg  a  detailed  account  of  the  physiad  geograjJiy  and  ethnc«raphy  of 
the  country.  Jacob  Wainwright  had  himself  contributed  very  valui£le  mate- 
rials in  the  shape  of  a  joumsS,  such  as  he  was  enabled  to  Keep  through  the 
€ducatio9  which  he  received  at  the  hands  of  the  missionaries  of  the  Church 
Missionary  Society  at  Nassik ;  and  this,  with  the  aid  of  such  illustration  as 
it  might  receive  from  his  oral  communications,  and  from  the  notes  of  previous 
journeys  in  or  near  the  same  part  of  the  country,  would,  it  was  hoped,  enable 
Mr.  Livingstone  to  dmw  out  a  connected  narrative  of  the  route  by  wh^ich  the 
fwdy  of  the  great  traveller  was  brought  home.  Upon  the  whole,  he  expected 
tiiat,  when  the  work  was  before  the  public,  it  would  prove  such  a  comi^ete 
picture  as  the  great  traveller  would  himsdf  have  wished  his  countrymen  to  ' 
possess  of  the  work  to  which  his  life  was  devoted.  It  was  impossible  to  give 
to  the  Society  any  adeauate  notion  of  the  general  enthusiasm  with  which  the 
country  at  large  had  tiien  the  same  view  which  the  Society  took  with  regard 
to  their  duty  to  their  great  countryman.  From  every  part  of  the  kingdom 
assurances  had  been  received  that  the  feelings  which  actuated  the  Koyal 
Geographical  Society  in  undertaking  the  duties  of  the  last  fortnight  were 
shared  by  their  countrvmen  at  Ime.  From  the  Queen  in  her  paUoe,  from 
the  several  members  of  the  Royal  Family,  down  to  the  workman  in  his  cot- 
tage, there  had  been  but  one  expression  of  feeling  on  the  su^ect,  and  he 
was  glad  to  think  that  that  feeling  was  fully  shared  by  Her  Majesty's 
'Government. 

The  foUowing  letters  of  Dr.  Livingstone  were  read : — 
I,— To  Sir  H.  Babtlb  E.  Fbebe,  k.c.b. 

^  My  dear  Sib  BiLRTLB, —  "  Manyuema  CJountry,  October,  1869. 

**  I  have  not  the  faintest  prospect  of  sending  a  letter  for  many 
months  to  come ;  but  I  make  a  litUe  preparation  for  the  time  when 
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the  bustle  of  sending  off  a  packet  may  arrive.  It  is  refreshing  also, 
when  brought  occasionally  to  a  standstill,  to  hold  a  little  converse 
on  paper  with  one's  friends,  and  make  believe  that  progress  is  re* 
ported.  I  am  in  the  country  of  the  Manyuema — the  Suaheli  say 
Manyema  —  the  reputed  cannibals,  and  about  150  miles  west  of 
Ujiji.  As  soon  as  I  was  recovered  from  pneumonia,  I  went  up 
Tanganyika,  50  miles,  to  an  islet  called  Easenge,  and  then  struck 
north-west.  This  was  to  avoid  a  great  mass  of  high  mountaina 
opposite  Ujiji.  I  had  seen  the  central  line  of  drainage  of  the  great- 
Nile  Valley  pass  through  Lake  Moero,  and  thenoe  go  away  north* 
west  as  the  Lualaba.  It  was  reported  to  enter  another  lake  there,, 
and  was  joined  by  the  Kiver  Lufira  therein.  On  coming  out  it  was 
said  to  flow  west,  but  no  one  knew  whither.  I  imagined  that  it 
might  be  the  Congo ;  but  I  have  since  found,  in  coming  west,  that 
I  am  in  the  great  bend  this  river — which  still  retains  the  name 
Lualaba — makes  before  turning  round  and  going  north  and  noith- 
east  into,  I  suppose,  the  Nile.  It  is  a  very  large  river,  sometimea 
from  8  to  10  miles  broad.  I  have  to  go  down  and  see  where  it 
joins  the  eastern  arm.  Lualaba  and  Tanganyika  are  evidently 
the  two  great  head-branches  into  which  Ptolemy  makes  the  head- 
waters collect.  I  would  call  them  Lacustrine  rivers — extant  speci- 
mens of  the  lake-rivers  which  abounded  in  Africa  in  pre-historio 
times.  Slowly  and  surely  has  the  light  dawned  on  my  mind  that  the 
predecessors  of  Ptolemy  the  geographer,  who  flourished  in  the  second 
century  of  our  era,  must  have  visited  this  very  region  ;  and  all  they 
have  left  for  us  modems  is  the  re-discovery  of  what  had  sunk  into 
oblivion,  like  the  circumnavigation  of  Africa  by  the  Phoenician 
admiral  of  one  of  the  Pharaohs,  about  b.o.  600.  He  was  not  believed, 
because  he  said  that,  in  passing  round  Libya,  he  had  the  sun  on  his 
right  hand.  This  stamps  his  tale  to  us  as  genuine.  Ptolemy,  by 
placing  the  springs  between  10°  and  12°  s.  lat.,  and  exhibiting  the 
water  collected  into  two  great  arms,  showed  that  his  informants  had 
visited  the  sources.  They  were  probably  traders  in  ivory,  tamed 
elephants,  slaves,  copper,  and  gold.  A  map  of  the  Ethiopian  gold- 
mines of  the  time  of  Sethos  II.  is  the  very  oldest  in  the  world.  The 
copper-mines  of  Katanga,  on  my  south-west,  have  been  marked  for 
ages,  and  the  malachite  is  said  to  be  inexhaustible.  Bible  com- 
mentators have  been  strangely  afraid  to  place  Ethiopia  further  up 
than  Nubia ;  some  h&ve  ventured  to  put  a  patch  of  it  adjacent  to 
the  Bed  Sea.  If  I  remember  rightly, '  Tirhaka  the  Ethiopian  '  had 
his  seat  of  empire  on  the  Euphrates :  he  must  have  had  a  large 
slice  of  Africa  to  merit  his  name.  Sir  H.  Rawlinson  thought  it 
was  like  the  Imaum  of  Muscat  with  his  AMcan  possessions.    I  am 
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not  without  hopes  that  the  lost  oity  of  Mer5e  may  haye  existed  at 
the  oonflueDoe  of  Lnalaba  and  Tanganyika ;  the  extensive  under- 
ground houses  reported  may  have  been  places  of  sepulture  of  a 
race  which  has  left  no  descendants.  The  excavations  are  ascribed 
to  the  deity,  and  the  modem  inhabitants  build  their  rude  huts  in« 
side.  These  are  my  waking  dreams ;  but  they  will  not  divert  my 
mind  from  following  the  line  of  discovery — to  whatever  it  may 
lead.  Sir  Boderick,  by  desiring  me  to  examine  the  watershed  of 
South  Central  Africa,  pointed  to  the  true  scientific  way  of  settling 
the  question  of  the  sources.  I  understood  it  to  be  the  wish  of 
the  Council  too,  but  have  since  had  doubts.  He  said  to  me,  *'  Ton 
will  be  the  real  discoverer  of  the  sources  of  the  Nile.'  You  will 
not  readily  conceive  the  difficulty.  I  had  to  feel  every  step  of 
the  way,  and  was  generally  groping  in  the  dark ;  for  who  cared 
where  Uie  rivers  ran.  The  great  upland  valley  revealed  itself  to 
the  barometers,  and  then  the  courses  of  the  rivers  proved  it.  I  am 
a  little  anxious  that  my  friends  should  understand  my  reasons  for 
striving  to  make  a  complete  work  of  the  exploration.  I  have 
had  no  letters  but  very  old  ones,  and  don't  know  the  state  of  my 
afGedrs  or  of  my  &mily:  the  only  thing  I  am  sure  of  is,  that 
all  my  friends  will  wish  me  to  complete  my  task  before  I  retire. 
In  this  wish  I  join,  and  think  it  better  to  do  so  now  than  after- 
wards in  vain.  It  seems  indispensable  that  I  should  go  down 
and  see  where  the  two  great  head-branches  join.  Then  go  round 
outside  and  south  about  all  the  springs,  so  as  to  be  sure  no  one  else 
will  come  and  'out  me  out'  by  finding  sources  south  of  mine. 
This  may  enable  me  to  visit  the  rock  excavations  and  the  copper- 
mines  of  Katanga.  If  we  could  go  straight  where  we  wish,  the 
work  would  soon  be  xlone ;  but  we  have  to  go  where  it  is  safe,  and 
where  cowardly  attendants  will  not  be  frightened  out  of  their  small 
wits  and  smaller  sense  of  duty.  We  have  to  make  friends  with  one 
tribe,  in  order  to  vulture  to  another*  In  this  region  of  dense  forests 
scarcely  three  villages  own  the  same  headman,  or  know  each  other. 
I  have  a  seriously  l6ng  work  before  me ;  but  hope  that  the  kind 
Providence  which  has  helped  thus  far  may  aid  me  through. 

'*  In  contemplating  my  work  it  is  impossible  not  to  think  of  poor 
Speke.  When  he  discovered  the  Yictona  Nyanza,  he  at  once  con- 
cluded that  therein  lay  the  sources  of  theBiver  of  Egypt.  Ptolemy's 
small  lake  *  Coloe'  is  a  more  correct  view  of  Okara  than  that  given 
by  Speke  and  Qrant  Three  lakes  were  run  by  Speke  into  one 
huge  Victoria  Nyanza.  Unless  the  most  intelligent  Suahell,  who 
spent  many  years  on  the  east  of  this  lake,  are  grievously  mistaken^ 
it  contains  but  little  water,  and  the  river  that  comes  out  is  less  than 
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half  the  size  of  the  Shir^  out  of  Nyassa ;  and,  at  any  rate,  though 
it  could  he  called  a  source,  the  springs  and  fountains  of  the  Nile 
are  unquestionahly  from  500  to  700  miles  further  up  the  Great 
Valley.  If  I  say  what  I  think,  others  wiU  take  oflfence  :  I  feel  in 
a  difficulty,  and  would  fain  not  hurt  the  feelings  of  any  one. 

''  I  have  lost  nearly  all  my  teeth,  and  am  fast  drifting  into  second 
childhood ;  this  is  what  the  sources  have  done  for  me.  A  Dutch 
lady,  of  whom  I  know  nothing  but  from  scraps  in  the  newspapers, 
moves  my  sympathy  more  than  any  other.  By  wise  foresight  in 
providing  a  steamer,  and  nobly  pushing  on  up  the  river,  in  spite  of 
the  severest  domestic  affliction — the  loss  of  her  two  aunts  by  fever 
— she  still  tried  to  go  south-west,  and  showed  as  much  pluck  as  if 
she  had  been  a  descendant  of  Van  Tromp.  We  great  he-donkeys 
say,  •  Exploration  did  not  become  her  sex.*  Well,  considering  that 
more  than  1600  years  have  elapsed  since  the  Nile  fountains  were 
formerly  visited,  and  emperors,  kings — all  the  great  men  of  anti- 
quity— ^longed  to  know  where  the  great  river  rose,  exploration 
does  not  seem  to  have  become  the  other  sex  either.  She  came  further 
up  than  the  two  centurions  sent  by  Nero  Ceesar. 

'*  The  Manyuema  country  is  in  many  parts  densely  peopled  by  a 
rather  degraded  race.  The  Suaheli  fumly  believe  them  to  be 
cannibals,  and  tell  tales  of  their  purchasing  dead  slaves.  The 
different  villages  have  no  political  cohesion,  and  vengeance  has  been 
taken  sometimes  by  Suaheli  Arabs  for  supposed  acts  of  murder  and 
cannibalism  committed  on  their  attendants.  If  asked,  the  Man- 
yuema laugh,  and,  should  they  take  the  inquirer  to  be  credulous, 
say,  'Yes,  we  eat  people,'  and  laughingly  go  into  details*  But 
intelligent  men  among  them  speak  seriously,  and  point  away  about 
north-west  to  the  country  of  the  real  men-eaters,  which  may  be  that 
of  Du  Chaillu's  Fans.  A  black  stuff  smeared  on  the  cheeks  is  a  sign 
of  mourning.  One  of  my  attendants,  who  believes  everything,  was 
told  that  it  was  animal  charcoal,  made  of  the  bones  of  relatives 
they  had  eaten ;  and  when  he  appeared  shocked,  proceeded,  in  their 
usual  peculiar  way,  to  show  him  the  skull  of  a  recent  victim.  He 
pointed  it  out  to  me  in  triumph.  It  was  the  skull  of  a  gorilla,  here 
called  soke,  and  this,  with  serpents,  they  do  eat  The  soko,  or 
gorilla,  is  abundant.  His  cry,  or  mew,  may  be  heard  any  night  in 
the  gigantic  forests  here.  It  is  not  very  terrible :  it  is  near  to 
what  I  remember  of  the  call  of  a  peacock,  or  tom-cat  on  the  top  of 
a  London  house,  but  not  so  vicious  in  tones  as  he  sometimes  puts. 
Food  is  very  abundant.  Molcus  eorghum,  maize,  sweet-potatoes, 
and  cassava,  yield  farinaceous  diet ;  ground-nuts,  palm-oil,  pahns, 
and  another  oil-yielding  tree,  supply  &tty  constituents ;  sugar-cane, 
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bananas,  and  plantains,  dainties.  Goats,  sheep,  and  fowls  in  the 
villages,  and  elephants,  bufiEaloes,  antelopes  swarming  in  the  forests, 
afford  plenty  of  nitrogenous  matter.  Nets  are  made  strong  enough 
to  hold  lions,  and  sokes  are  deceived  by  bunches  of  bananas  placed 
in  their  way  and  speared.  K  the  Manyuema  are  cannibals  they 
are  so  without  reasonable  cause.  For  the  present  I  place  them  along- 
side the  people  who  have  no  knowledge  of  fire— of  a  Supreme 
Being — or  of  language,  but  have  tails.  I  shall  look  for  evidence 
before  I  believe  them  to  be  veiy  horrible.  They  build  square  houses, 
the  walls  entirely  of  clay ;  and  the  ladies  plait  their  abundant  hair 
into  straw-bonnet  shape.  The  brim  comes  out  about  4  inches,  and 
protects  their  eyes  by  its  shade.  They  will  file  their  teeth  to 
points — ^the  hussies  ! 

**  May,  1870. — I  offered  a  handsome  present  to  any  one  who  would 
ahow  me  human  flesh  cooked  or  eaten,  but  in  vain.  The  native 
Arabs,  or  Suaheli,  pretended  to  have  seen  so  much  cannibalism,  I 
expected  to  witness  a  little.  At  last  a  human  finger,  wrapped  in  a 
leaf,  was  brought,  probably  a  charm  taken  from  a  man  who  was 
killed  in  revenge.  One  who  had  lived  long  among  them  told  me 
that  similar  small  portions  were  all  he  ever  saw,  and  the  medical 
profession  use  them.  The  doctors  seem  to  have  caused  the  Man- 
yuema, or,  as  Suaheli  say,  Manyema,  to  be  called  cannibals.  If  I 
had  believed  one-tenth  part  of  the  horrible  tales  the  traders  and 
adjacent  tribes  told  me,  I  might  not  have  ventured  to  come  among 
them.  Fortunately  my  mother  never  frightened  me  in  infancy  with 
•  Bt^e,'  so  I  am  not  subject  to  bogiephobia,  in  which  the  patient 
believes  everything  horrible,  if  only  it  is  imputed  to  the  pos- 
sessor of  a  black  skin.  A  worse  obstacle  than  Manyema  cannibalism 
— the  rainy  season — has  detained  me  some  months.  The  vegetation 
is  exceedingly  rank.  Through  the  grass  of  the  valleys — if  grass  it 
can  be  called — which  is  more  than  half-an-inch  in  diameter  in  the 
stalk,  and  10  or  12  feet  high,  nothing  but  elephants  can  walk. 
Broad  belts  of  forest  stand  between  each  district.  Into  these  the 
vertical  sun  sends  but  a  few  rays.  The  rain-water  stands  in  holes 
made  by  elephants'  feet,  and  the  dead  leaves  decay  on  the  damp 
soil,  and  make  the  water  of  the  numerous  rills  and  rivulets  of  the 
colour  of  a  strong  infusion  of  tea.  The  mud,  or  mire  (Scottic^, 
*glaur')  is  awful.  Bad  water,  perpetual  wettings,  brought  on 
choleraic  symptoms,  and  great  emaciation.  I  came  to  a  stand,  till 
the  rains  cease,  with  the  heads  of  a  Suaheli  horde,  which  the  news 
of  cheap  ivory  brought  from  Ujiji.  After  us,  they  are  as  kind  as  I 
could  wish.  Rest,  boiling  all  the  water  I  use,  and  a  new  potato 
Jhave  restored  me ;  but  I  see  that,  as  soon  as  I  find  out  where  the 
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Lnalaba  goes  into  the  Lower  Tanganyika,  I  must  retire.  I  must 
leave  the  excayations  to  some  one  else.  Up  the  baok,  or  southern, 
dope  of  the  watershed  no  river  oan  run ;  so  no  one  can  find  sources 
of  the  Nile  south  of  mine ;  but  I  would  put  it  modestly.  I  may  be 
mistaken,  as  others  have  been,  though  at  present  I  cannot  conceive 
in  what. 

•*  My  experience  with  the  pupils  from  Nassick  Schools  makes  me 
venture  the  hint  that  teaching  them  to  work  on  board  a  man-of-war 
anchored  in  a  healthy  spot,  as  is  done,  by  Lord  Shaftesbury's  sug- 
gestion, with  the  outcasts  of  London,  would  be  a  great  improvement 
on  Mr.  Prioe's  plan.  If  made  sailors  of,  and  forced  to  work,  they 
would  be  a  benefit  to  the  country.  Taught  to  wash,  cook,  and  mend 
and  make  their  own  clothes,  and  the  numerous  jobs  sailors  can  do> 
thfey  would  be  respected.  If  the  sons  of  any  English  gentleman  were 
treated  as  these  poor  unfortunates  are,  they  would  inevitably  be 
spoiled  for  life.  We  have  all  to  be  taught  that  work  is  our  lot — a 
blessing  and  not  a  curse.  To  them  work  is  an  unmitigated  evil.  I 
look  with  great^anxiety  to  the  freedmen  in  America,  but  indulge  half 
a  hope  that  they  have  more  manhood  than  mine.  The  way  in  which 
the  United  States  Christian  Commission  carried  on  their  gigantic 
work  for  the  army  may  be  repeated  for  the  recent  slaves.  To  elevate 
4,000,000  is  a  superhuman  task ;  but  the  Lord  of  all  seems  to  be 
putting  forth  His  power  to  gather  all  into  His  kingdom. 

**  I  got  a  small  box  from  Zanzibar,  probably  from  Dr.  Kirk,  with 
some  wine  and  preserves,  a  few  *  Saturday  Beviews  *  and  *  Punches,' 
but  not  a  scrap  of  a  letter.  I  gleaned  all  I  could  from  advertise- 
ments, &o,  I  fear  that  my  letters  are  kept  by  an  influential  man  at 
Unyanyembe  or  Garaganza,  called  the  'Governor'  Syde  bin  Salem 
Buraschid  by  name,  for  a  certain  long  box  was  left  with  him  having 
medicines,  two  English  guns,  letters,  and  despatches  therein.  I 
sent  for  it  twice  and  received  no  answer,  and  I  am  tmcharitable 
enough  to  think  that  he  wishes  to  fall  heir  to  my  guns.  I  have  no 
letters  later  than  1 866,  and  none  from  you,  but  they  may  be  at  Unyan- 
yembe. My  attendants  are  too  cowardly  to  go  anywhere  without 
me  to  shelter  them,  and  if  I  had  gone  I  should  have  been  thrown 
into  the  rainy  season  at  Ujiji  instead  of  in  Manyema.  I  was  much 
pleased  to  see  by  a  *  Saturday  Eeview '  that  Miss  Frere  had  turned 
author  and  had  wisely  chosen  a  path  in  literature  but  little  trodden. 
Her  sister  doing  the  tropical  scenery  shows  that  she  had  been  in 
India  too  :  I  wish  she  had  been  in  Africa,  for  my  drawing  is  like 
what  little  boys  do  on  walls,  and  I  have  no  inducement  to  try 
and  do  better;  for  even  photographs,  showing  good  foreheads, 
were  by  the  wood  engravers  made  into  the  low  conventional  negro 
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shape.  It  seemed  that  they  could  not  draw  anything  but  the^ 
West  Coast  type,  while  here  very  many  have  finelynshaped  heads, 
straight  or  aquiline  thin  noses  and  thin  lips,  magnificent  forms, 
with  small  feet  and  hands,  graceful  limbs ;  and  barn-door  mouths,, 
prognathous  jaws  and  lark-heels  are  never  seen.  Your  name  on  the 
list  of  stewards  at  the  Literary  Fund  dinner  told  me  that  you  wer& 
in  England ;  but  this  was  addressed  before  I  saw  it.  My  kindest 
salutations  to  Lady  Frere  and  her  family.  Although  this  is. 
grievously  prolix,  and  the  climate  has  told  on  the  ink,  I  shall  add 
little  with  the  latest  information. 

•*  Affectionately, 

(Signed)        "  David  Livingstone." 

••  My  dear  Sib  Bartle, —  **Lake  BangweMo,  South  Central  Africa. 

*'  The  route  I  chose  to  take  up  the  thread  of  my  ezploration 
where  it  was  broken  by  the  Banian  slaves  has  proved  more  difficult 
and  time-consuming  than  I  anticipated.  An  Arab  war  at  Unyan- 
yembe  led  me  to  go  due  south,  so  as  to  avoid  bands  of  marauders 
who  were  incited  to  lawlessness  by  the  disturbed  state  of  the 
country.  Four  parties  of  traders  had  been  broken  up  by  them 
before  we  starts  but  we  got  away  safely,  and  turning  west  soon 
came  to  Tanganyika.  The  eastern  shore  is  very  mountainous,  and 
the  rocks  of  the  southern  half,  chiefly  mica-schist  and  gneiss,  are 
lifted  up  on  edge,  as  the  leaves  of  a  book  when  turned  up  on  its 
back  and  slightly  opened.  It  seems  as  if  a  wedge,  the  breadth  of 
the  Lake,  had  been  thrust  up  from  below  where  the  water  now 
stands,  and  crushed  the  strata  up  and  away  as  they  now  appear. 
The  marching  was  excessively  severe,  and  it  produced  many  cases  of 
subcutaneous  inflammation  in  the  limbs — *  black '  rose,  or  erysipelas ; 
and  when  I  mildly  proposed  surgically  to  relieve  the  tension,  the 
idea  was  too  horrible;  but  they  willingly  carried  the  helpless. 
Not  a  shower  had  fallen,  and  the  grass,  mostly  burned  off,  left  a 
sur£Eice  covered  with  black  ashes,  from  which  the  heat  radiated  as. 
out  of  a  furnace,  or  say  an  oven.  Yet  out  of  this  hard,  hot  surface 
the  flowers,  generally  without  leaves,  persisted  in  coming.  A 
species  of  ginger,  with  its  large  purple  and  yellow  blossoms,  was 
the  most  conspicuous  in  obeying  some  law  like  that  of  the  Modes 
and  Persians.  When  we  came  to  the  south  end  of  Tanganyika  we 
suddenly  mounted  4000  feet  up  to  the  highland  region,  Urungu, 
and  into  the  strength  of  the  rainy  season  there,  with  everything 
green,  and  every  place  sloppy  and  slippery.  I  passed  through  this 
region  before,  and  besides  tdmost  proving  fSettal  at  first,  when  the 
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rains  ceased,  and  circumstances  compelled  my  remaining  for  three 
months  and  a  half  at  an  altitude  of  4700  feet  above  the  sea,  it 
proved  eminently  restorative.  Some  folks  require  a  good  deal  of 
killing,  and  then  again  a  mere  fleabite  gives  the  quietus.  Three  of 
the  Baurungu  chiefs  had  died  during  my  absence,  one — Easonso — 
^a  great  friend  of  mine,  for  he  lent  me  his  son  to  guide  me  to  Liemba, 
as  the  lower  portion  of  Tanganyika  is  called,  and  sent  a  large 
quantity  of  food  after  us,  with  no  hope  of  reward.  One  meets 
with  good  fellows  everywhere,  and  some  atrociously  bad  ones ;  but 
I  think  that  we  African  travellers-  have  of  late  years  got  too  much 
into  the  novel-writer's  habit  of  turning  up  the  whites  of  our  eyes, 
and  holding  up  our  paws,  as  pious  people  are  all  thought  to  do, 
whenever  we  meet  with  any  trait  not  exactly  *  Europe  fashion.' 
The  elections  had  turned  the  population  all  topsy-turvey.  They 
elect  a  sister's  son  or  a  brother,  because  the  heir-apparent  may  not 
be  the  heir  real !  The  old  stockades  had  all  been  abandoned,  and  new 
ones  built.  Forest  and  virgin  land  had  to  be  cultivated,  and  the 
reclaimed  acreage  was  necessarily  small.  Food  was  very  scarce,  and 
hunger  helped  to  strengthen  our  old  orthodox  faith  that  chief  magis- 
trates ought  on  no  accouut  to  be  elected.  Kever  saw  such  cloudy 
weather ;  no  astronomical  observations,  except  a  few  snap  latitudes, 
could  be  made  for  over  three  months ;  and  it  rained  night  and  day 
as  if  it  would  never  tire.  Former  positions  carefully  observed  were 
now  of  no  nse,  and  the  people  showed  a  perverse  ingenuity  in  leading 
us  west.  When  I  insisted  on  following  the  compass,  they  had  me 
completely  in  their  power,  *  No  food  in  that  line  for  ten  days ;' 
and  then  I  had  to  think  of  the  empty  stomachs  of  my  poor  fellows, 
who  were  collecting  mushrooms — very  good,  no  doubt,  as  mush- 
room-ketchup with  a  joint,  but  no  [more  fattening  alone  than  the 
east  wind  which  wild  asses  snuff  up.  They  brought  us  down  to 
the  back  or  north  side  of  Bangweolo,  and  however  much  I  longed 
and  watched  for  a  lunar  distance  none  could  be  obtained.  I'hen 
the  rivulets  spread  out  in  the  fiat  country,  as  they  came  near  the 
lake;,  so  as  to  be  impassable.  Many  long  return  marches,  for  days 
together,  had  to  be  made  to  extricate  ourselves  from  the  meshes 
whose  threads  were  from  two  to  three  miles  broad.  The  poor 
fellows  carried  me  through  the  waters,  though  it  would  have  been 
more  agreeable  to  me  to  wade,  as  I  did  when  I  had  unwilling 
libertos.  My  thighs  became  sore  from  resting  all  my  weight  by 
the  hour  on  their  shoulders.  They  have  hitherto  done  remarkably 
well.  The  highest  praise  I  could  bestow  would  be  that  they  equal 
the  Makololo;  but  they  are  cowards,  and  the  system  of  their 
education  has  left  out  truthfulness  as  one  of  the  virtues.     I  always 
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remember  the  services  of  the  brave,  kind-hearted,  sensible,  truthftil, 
and  albeit  rather  wicked  Makololo,  with  a  warm  glow  in  my  heart. 
The  rivnlets  flowing  into  this  lake  often  spread  out  into  estuaries, 
and  make  Bangweolo  look  as  if  she  had  a  string  of  oblong  pearls 
round  her  neck.  At  other  seasons  this  may  be  different,  llie 
coontry  adjacent  is  all  flat  forest ;  an  hour's  march  in  this  brings 
you  to  a  rivulet  flowing  in  a  meadow,  with  one  or  two  hundred 
yards  of  weeping  earthen  sponge  on  each  side;  a  stream  runs  along 
the  centre,  or  winds  from  side  to  side  of  the  slightly  depressed 
valley.  Crossing  this,  and  ascending  a  few  feet  by  a  gentle  slope, 
you  enter  forest  again,  or  plod  through  great  patches  of  brackens 
and  other  ferns  into  forest  again.  The  rivulets  are  legion ;  none 
but  an  eye-witness  could  believe  the  prodigious  amount  of  water  in 
the  country,  all  flowing  into  Bangweolo.  When  its  discovery  was 
announced  at  the  coast,  some  one  wrote  a  description  of  it,  and  stated 
that  it  is,  like  Nyassa,  Tanganyika  and  the  Albei-t  Nyanza,  over- 
hung by  high  mountain  slopes,  which  open  out  into  bays  or  valleys, 
or  leave  great  plains,  &c.  The  lake  and  country  adjacent  are  abdut 
4000  feet  above  the  sea,  but  the  only  slopes  are  those  of  ant-hiUsy 
which  can  scarcely  be  called  high,  xmless  thoi^ht  of  as  perched  on 
the  top  of  the  4000  feet  altitude.  The  country,  as  far  as  the  eye 
can  reach,  is  remarkable  only  for  extreme  flatness,  the  slope  being 
generally  not  more  than  from  the  Isle  of  Dogs  down  to  the  level  of 
the  Thames.  The  description  was  possibly  penned  from  Arab 
palavers,  and  the  fascination  of  descrilnng  the  unknown  had  better 
be  resisted,  or  left  to  the  poets. 

**  The  Chambeze  and  other  rivers  flow  into  its  north-eastern  horn 
through  great  spongy  bngas  or  prairies.  The  Portuguese  crossed  the 
Chambeze,  as  I  did,  high  up,  where  it  is  small :  they  were  real  Portu- 
guese, and  not  black  men  with  Portuguese  names,  so  they  are  the 
first  European  discoverers  of  this  river  in  modem  times.  The 
similarity  of  name  to  the  Zambesi  led  them  to  consider  it  a  branch 
of  that  river,  and,  misled  by  a  map  saying  '  Zambesi  (eastern  branch),** 
I  stupidly  made  my  first  crossing  as  fruitless  as  theirs.  It  cost  me 
fuU  twenty-two  months  to  eliminate  this  error,  and  I  was  less 
excusable  than  they ;  for  I  ought  to  have  known  and  remembered 
that  while  Chambezi  is  the  true  native  name  of  the  northern  river, 
Zambesi  is  not  the  native  name  of  the  son  them  oiver  at  all.  We 
followed  the  Portuguese  corruption  of  the  name,  rather  than  introduce 
confusion  as  to  a  name  possessing  a  rather  melancholy  interest  from 
the  survey  and  deaths  of  the  ofiScers  of  Commodore  Owen  on  the 
river  that  flows  past  Tette,  Senna,  Shupanga,  and  into  the  sea  hy 
Luabo  and  Eongone.    The  name  by  which  the  natives  all  know  it,. 
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-and  speak  of  it  to  eact  other,  is  Dombazi.  When  they  speak  to  Portu- 
guese or  English,  they  call  it  Zambesi  or  Zambeze.  Above  the 
Victoria  Falls  its  name  is  Liambai.  We  followed  the  same  course 
-with  the  lake,  whose  rather  pretty  name  is  Nyanza  ia  Nyinyesi,  or 
Lake  of  Stars,  because  the  Portuguese  corruption  Nyassa  was  known 
in  geography,  and  it  was  rather  dumbfoundering  to  find  it  printed  as 
a  profoundly  learned  thing  •  Nyassi  or  the  Sea,' — Nyassi  meaning  a 
species  of  very  long  grass,  and  noihiug  else.  I  gained  the  first 
rays  of  light  about  Chambeze,  not  from  my  own  acuteness,  but  from 
the  rather  bantering  remarks  of  the  Cazembe,  who  was  lately 
routed  and  slain  by  a  party  of  Banyamwezi,  whose  countryman, 
Fnnga  Fanga,  he  murdered.  Certain  Arab  traders  made  •  great 
preparations  for  his  downfall,  and,  after  going  several  miles  up  the 
boundary  river  Kalungwesi,  thought  better  of  it,  told  their  slaves 
that  the  river  was  too  deep,  and  went  away  to  trade  in  Rua ;  the 
Banyamwezi  brought  the  head  of  Cazembe  to  the  Arabs,  who  are 
immensely  elated  in  consequence,  and,  after  their  manner,  give 
circumstantial  details  of  their  prowess  in  the  fight,  which  would  be 
•quite  interesting,  did  we  not  know  that  they  contained  not  a  word 
•of  truth.  On  telling  this  Cazembe  that  I  wished  to  visit  Bangweolo, 
he  said,  *  One  piece  of  water  is  just  like  another :  you  have  seen 
water  in  Moero  and  Luapula,  the  very  water  that  was  in  Chambeze 
And  Bangweolo ;  but  as  your  chief  ordered  you  to  see  it  all,  by  all 
means  go,  after  I  have  procured  good  guides  and  food  for  you,'  &o.  I 
was  not  sure  that  this  was  not  royal  chaff,  till  I  stood  on  the  islet 
Mpabala,  and  had  an  intelligent  islander,  slowly  moving  his  hand 
round  183°  of  sea  horizon,  and  saying,  •  That  is  Chambeze,  forming 
Bangweolo,  and  passing  round  that  western  headland  to  change  its 
name  into  Luapida.'  It  was  then  that  the  discovery  of  this  line  of 
•drainage  was  made ;  but  some  may  feel  that  our  allies  the  Portuguese, 
being  the  first  to  cross  the  river,  deserve  all  the  credit.  If  so,  I 
43hall  not  quarrel  over  the  matter ;  but  Culpepper  and  astrology 
preceded  Herschel  and  Lockyer,  men  whose  names  I  am  not  worthy 
to  mention.  It  suits  me  better  to  laugh  over  the  great  discoverer  of 
Inner  Africa,  who,  after  the  undoubted  discovery  of  ihe  Chambeze, 
made  it  run  east  instead  of  west,  and  toddle  away  some  4000  feet 
uphill ;  and  then  challenged  me  in  a  learned  periodical  to  argue  ihe 
point,  whether  Chambeze  was  or  was  not  the  *  New  Zambesi.' 

^  The  Lake  people  are  of  the  Bisa  stock,  and  have  long  been  eager 
alave-traders.  Large  caravans  of  Babisa,  Bazio,  and  Banyamwezi, 
frequently  went  to  the  coast,  and  the  effect  of  the  enterprise  has,  in 
the  first  two  tribes,  been  depopulation  of  their  ovn  countries. 
Where  no  foreign  slave-trade  has  existed  the  people  live  in  peaoe, 
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and  follow  peaceful  cultivation  of  tlie  soil.    The  frequent  visits  of 
Arab  slavers  are  followed  by  chronic  warfare  and  mental  soreness 
against  all  strangers — ^this  seems  to  be  the  invariable  effect  of  their 
system ;  but  in  Central  Africa,  generally,  war  is  rare  and  women 
iiave  great  influence.    When  men  speak  of  the  tribes  being  always 
in  a  state  of  chronic  warfiure,  they  refer,  perhaps  unwittingly,  to 
3)eople  within  easy  reach  of  the  coast,  who  have  had  many  visits 
from  slave-traders.    In  this  region  a  man,  called  Motoka,  took  to 
marauding  on  his  own  account.    He  inspired  terror,  and  many 
yielded  to  him  without  resistance.  .  He  built  a  line  of  huts  com- 
pletely round  a  stockade ;  I  saw  and  battled  two  months  in  vain. 
The  blood  relations  of  the  besieged  chiefs  then  assembled,  and 
•coming  suddenly  on  Motoka,  caused  an  utter  panic  and  rout,  and 
finished  his  marauding,  though  he  himself  escaped :  the  news  of 
what  guns  can  do,  and  the  fate  of  Cazembe,  inspired  as  much  fear 
•of  us  a^  the  most  ardent  anthropologist  could  desire.    In  many 
places  the  entire  people  fled  from  us,  and  we  got  nothing  in  the 
Tillages  but  damless  chickens ;  then  when  we  did  get  a  guide,  he  was 
sure  to  run  away :  this,  with  the  impossibility  of  making  astronomical 
observations,  and  cold  wet  forest  gloom,  made  our  marches  un- 
pleasant.   These,  I  suppose,  are  the  Elephantophagi,  the  Lotophagi, 
the  Ichthyophagi,  into  which  ancient  anthropologists  divided  the 
people.    Instead  of  naming  our  tribes  after  their  eating — as  ostrich, 
•elephant,  fish,  or  lotus  eaters — ^we,  modem  anthropoi,  would  divide 
the  nations  according  to  their  drinks — as  the  Scotch :  the  whisky 
fishoid  fuddlers ;  the  gin  and  stout  guzzlers ;  the  roaring  Fotheeners ; 
the  vin  ordinaire  bibbers:  the  Lager  Bier  swillers;    and  a  far- 
^ff  outlying  tribe  of  the  "  Sherry  Cobbler  "  and  "  Brandy  Cock-tail " 
persuasion.      Fish  are  abundant,  elephants  and    buflaloes   very 
oiumerous,  and  two  species  of  lotus,  or  sacred  lily,  grow  even  on 
the  plains,  which  are  flooded  only  annually ;  the  only  drink  in  use 
is  the  everlasting  Fombe,  which,  instead  of  strengthening  the 
stomach,  requires  a  very  strong  stomach  to  master  it,  and  the  taste 
is  anything  but  delicious.    It  will  not  drive  champagne  out  of  the 
.market  in  our  day. 

«•  P.S. — November  27, 1870. — ^I  have  not  a  morsel  of  paper  left,  so 
I  take  a  leaf  out  of  my  cheque-book  to  give  you  the  latest  informa- 
tion, and  materials  to  correct  some  points  mentioned  in  the  letter. 

**  West  of  this  Lualaba,  the  central  line  of  drainage  of  the  Great 
Nile  Valley,  there  are  two  large  rivers,  each  having  the  same 
pative  name  Luala];>a.  These  two  unite  and  form  a  large  lake, 
-which  I  am  fain  to  call  Lake  Lincoln.    liooking  back  from  this 
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lake  to  the  Sources  on  the  watershed,  a  remarkable  mound  gives  out 
four  fountains  not  more  than  10  miles  apart.  Two  of  these  on  the 
northern  side  form  large  rivers,  which  again  form  Lake  Lincoln, 
and  then  the  united  stream  coming  out  thence  flows,  I  suppose, 
into  the  western  arm  of  the  Nile.  I  have  presumed  to  give  your 
name  to  one  of  the  fountains  and  a  river  by  anticipation,  for  if  I 
have  any  good  fortune  at  all  I  shall  reach  them  ere  this  reaches 
you.  Of  the  two  fountains  on  the  south  side  of  the  mound,  one  is 
so  large  a  man  cannot  be  seen  on  the  other  side.  I  call  it  after 
good  Lord  Palmerston.  It  is  the  source  of  the  Liambai  or  Leeambje — 
the  Upper  Zambesi ;  the  last  fountain  gives  rise  to  the  Luenge, 
which,  far  down  before  it  falls  into  the  Zambesi,  is  named  Eafue. 
These  fountains  are  probably  the  '  unfathomable  fountains  of  the 
Nile,'  mentioned  to  Herodotus  by  the  Secretary  of  Minerva,  in  the 
City  of  Sais,  from  which  *  half  the  water  flowed  northward  to  I^ypt, 
the  other  half  southward  into  Loner  Ethiopia.'  I  heard  of  this 
remarkable  spot — which,  if  in  Armenia,  would  be  the  locality  nearly 
of  theGrarden  of  Eden — ^from  the  natives,  200  miles  on  the  south-west; 
again  on  the  south-east  and  east,  150  miles  off;  then  on  the  north- 
east, 180  miles  distant;  and  here  on  the  n.n.e.  many  intelligent 
Arabs  who  have  visited  it,  and  had  their  wonder  excited  as  much 
as  that  of  the  natives,  give  substantially  the  same  account.  The 
watershed  from  which  the  fountains  of  the  Nile  do  unquestionably 
arise,  and  on  which  stand  Ptolemy's  Mountains  of  the  Moon,  is  in 
length  between  700  and  800  miles  from  west  to  east ;  the  water 
collects  into  i\^ree  lines  of  drainage.  The  Tanganyika,  whose 
majestic  flow  I  marked  by  miles  and  miles  of  confervad,  and  other 
aquatic  vegetati6n,  for  three  months  during  my  illness  at  Ujiji,  is, 
with  the  Lower  Tanganyika  discovered  by  Baker,  a  riverine  lake 
from  20  to  30  miles  broad.  This  Lualaba  is  another  lacustrine 
river  from  two  to  six  miles  or  more  broad.  The  western  line  of 
drainage  is  equally  large.  Ptolemy  has  but  two  of  these  head- 
waters, but  he  probably  got  information  from  his  predecessors,  who 
inquired  of  men  who  had  visited  this  very  region,  and  mistakes 
were  natural  in  oral  infoimation.  Speke's  great  mistake  was  the 
pursuit  of  a  foregone  conclusion.  When  he  discovered  the  Victoria 
Nyanza  he  at  once  leaped  to  the  conclusion  that  therein  lay  the 
sources ;  but  subsequently,  as  soon  as  he  and  Grant  looked  to  the 
Nyanza,  they  turned  their  backs  on  ^le  Nile  fountains.  Had  they 
doubted  the  correctness  of  the  conclusion,  they  would  have  come 
west  into  the  trough  of  the  great  valley,  and  found  these  mighty 
streams  not  80  or  90  yards,  as  their  White  Nile,  but  from  4000  to 
8000  yards  and  always  deep. 
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*'  Certain  Singleton  may  have  oome  to  the  southern  end  of  Tan^ 
ganyika,  passed  by  the  north  end  of  Moero,  and  there  crossed  this 
Lnalabay  then  gone  west  by  Katanga,  and  come  abreast  of  the 
Congo  Lake,  yet  nndisooYcred.  The  elephants' tusks  are  now  eagerly 
collected  from  the  interminable  forests  on  Mtfnyema,  where  they 
have  lain  till  often  half-rotten.  I  saw  the  same  thing  at  Lake  Ngami. 
Defoe  may  have  got  his  story  from  the  supercargo.  He  began  to 
understand  the  gunner*s  charts  very  well:  this  could  not  have 
been  the  captain.  Trying  to  magnify  the  difficulties,  he  speaks  of 
deserts  where  none  exist.  He  could  scarcely  have  oome  through 
this  region  without  being  plagued  by  the  grass,  and  water  is  so 
abundant  none  is  ever  carried  by  travellers.  No  tradition  exists  of 
any  white  men  coming  through.  The  Portuguese  are  known  as  '  they 
of  the  donkey,*  as  they  had  one  with  them. 

**  I  have  now  a  sore  longing  to  retire.  No  letters  since  the  date 
1866  have  reached  me.  A  letter  from  the  Under-Secretary  in  the 
Foreign  Office  forbids  me  having  any  claim,  no  matter  what 
services  I  may  render.  This  worried  me;  and  it  is  not  without 
care  that  I  strive  to  make  a  complete  work  of  the  sources.  I  feel 
in  a  strait :  duty  draws  me  towards  my  family,  and  duty  draws  me 
to  finish  the  work  undertaken. 

"  David  Livingstone." 


2.— To  Major-Oeneral  Sir  H.  0.  Eawlinson,  k.cb.,  etc. 

"  My  DEAR  Sir  Henry,—  "  South  Central  Africa,  1873. 

*•  I  have  felt,  ever  since  I  left  TJnyanyembe  on  this  my  con- 
cluding trip,  that  I  expressed  very  inadequately  the  gratitude  that 
welled  up  in  my  heart  to  you  and  all  the  promoters  of  the  *  Search 
and  Relief  Expedition ;'  but  I  was  so  overjoyed  by  Mr.  Stanley 
promptly  procuring  fiftynsix  free  men  and  what  additional  goods  I 
needed,  to  finish  all  I  proposed  to  do,  that  I  was  more  like  a  boy 
going  home  from  school  than  the  staid,  toothless,  old  fogie  which 
*  the  Sources '  have  made  me.  My  expedition  was  carefully  arranged, 
with  all  the  experience  of  many  long  years  of  African  travel ;  and 
the  uselessness  of  the  Indians  and  desertion  of  the  Johanna  men 
did  not  actually  detain  me  an  hour  from  my  work,  for  I  got  the 
country  people  easily  to  carry  from  village  to  village,  as  far  as 
Manyuema.  The  Zanzibar  Arabs,  who  were  not  members  of  a 
slaving  coterie  upheld  by  Banian  money,  were  all  remarkably 
kind ;  but  I  sent,  as  traders  constantly  do,  a  lot  of  goods  to  be 
placed  in  depdt  at  IJjiji ;  the  carriers,  as  usual,  brought  them  on 
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to  Unyanyembe  in  safety,  and  there  Syde  bin  Salem,  the  Gk)vemor, 
gratoitonsly  placed  the  caravan  in  charge  of  his  confidential  slave 
Selim,  who,  when  near  Ujiji,  stopped  it  ten  days,  while  he  plun- 
dered the  stores,  and  went  off  to  buy  ivory  for  his  master  in  Kara- 
gwe.  These  goods  were  amply  sufficient  to  enable  me  to  finish  all 
work  I  had  undertaken  to  do,  without  any  of  that  trouble  and 
anxiety  which  I  greatly  regret  having  since  caused.  I  feel  really  ex- 
tremely grateful  for  the  kind  interest  manifested  by  so  many,  but  no 
one  who  knows  me  or  has  a  &int  idea  of  the  devotedness  with  which 
I  endeavoured  to  make  ^feaaXble  finish  up  of  the  old  problem  before 
I  retired,  will  suspect  me  of  a  desire  to  make  a  fuss  about  myself. 
No  evidence  of  this  first  act  of  plunder  was  to  be  allowed  to  go  to 
the  coast,  and  the  robbery  having  been  perpetrated,  as  all  acknow- 
ledge, by  the  direct  arrangement  of  the  Governor,  the  head  of  the 
slaving  coterie  or  ring  inland,  and  Ludha  Damje,  the-  great  money- 
lender and  head  of  the  ring  at  Zanzibar,  having  the  ear  of  those  in 
authority,  managed  effectually  to  keep  me  out  of  sight.  I  wish  it 
to  be  explicitly  understood  that  I  twice  sent  off  copies  of  all  my 
astronomical  observations,  with  sketch-maps;  and,  as  often  as  op- 
portunities presented  themselves,  pretty  full  consecutive  accounts 
of  all  I  had  done,  for  the  Foreign  Office  and  for  you  (Eoyal  Geo- 
graphical Society) ;  but,  except  a  letter  secreted  on  the  person  of  a 
buffitlo  driver,  30th  May,  1867,  none  were  forwarded.  A  letter 
from  near  Bangw^olo  was  taken  by  an  Arab,  not  a  member  of  the 
ring,  and  the  three  head-men  of  the  caravan  being  slain  in  the  way 
down,  the  survivors  took  it  on  to  Zanzibar  in  safety.  It  is  but 
lately  that  I  have  been  able  to  infer  that  a  letter  which  succeeded 
the  Bangw6olo  one,  about  December,  1868,  never  reached  its  desti- 
nation, for  I  find  that  you  had  been  bamboozled  by  Arab  palaver 
about  the  upper  end  of  Tanganyika,  instead  of  my  statement  in 
letter  that,  having  followed  Luapula  down  through  all  Lake  Moero, 
I  saw  the  vast  rent  in  ^e  lofty  black  mountains  of  Bua  (not  Buiva 
Biweva  [?],  please),  by  which  Lualaba  finds  an  exit,  and  I  went  a 
three-days'  journey  round  the  north  end  of  these  Bua  MountaiDs, 
and  saw  Lualaba  emerge  and  flow  away  to  the  north-west  That 
sight  took  off  all  interest  in  Tanganyika  as  a  source  of  the  Nile; 
but  I  had  the  opinion  that  it  had  an  outlet,  because  the  water  of 
shut-in  bays,  with  a  river  at  the  end,  is  decidedly  brackish,  while 
out  in  the  stream  it  is  perfectly  sweet,  though  rivers,  as  the  Mala- 
garazi  and  others,  from  whose  banks  great  quantities  of  salt  are 
daily  excavated,  have  been  flovdng  in  for  ages.  Like  all  large 
rivers  in  this  country,  which  have  north  and  south  reaches,  it  wears 
away  its  eastern  bank.    TJjiji  is  a  full  mile  from  the  spot — now  deep 
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water — ^where  it  stood  in  the  memory  of  persons  still  living,  and 
palm-oil  palms  stand  fifty  yards  out  from  the  bank,  where,  when 
yonhg,  they  conld  not  have  lived ;  and  so  of  other  trees  whose 
habitat  is  dry  land,  they  now  staad  dead,  like  the  palms,  where  it  is 
never  now  dry ;  and  I  watched,  when  in  great  weakness,  the  steady 
flow  northwards  at  Ujiji,  in  1869,  by  the  rivers  Lniche,  Malagarazi, 
and  others  having  discolonred  water,  being  at  once  bent  away  in 
that  direction,  as  also  by  large  masses  of  confervsd  and  other 
aqnatic  vegetation.  But  Tanganyika  has  no  interest  as  regards 
*  the  sources ;'  its  springs  are  too  far  down  the  great  valley.  It 
was  gratifying  to  find  that,  though  my  letters  disappeared,  Keith 
Johnston  secwndus,  as  he  ought  to  be  called,  had,  with  the  tme 
geographical  acumen  of  my  lamented  friend  Keith  Johnston 
primuSj  conjectured  that  the  drainage  went  north-west,  as  I  found 
it,  and  to  the  Congo,  as  I  often  feared.  My  longitude  by  reckoning 
was  two  degrees  wrong,  and  no  wonder — tiie  dense,  dark  forests  of 
Manyuema  would  puzzle  anyone  but  a  soko  or  gorilla.  By  a 
patent  process  I  squeezed  a  longitude  out  of  a  dead  chronometer ! 
and  as  the  same  process  agreed  pretty  closely  with  Speke's  north 
end  of  Tanganyika,  I  set  the  Lualaba  in  4^  9'  s.,  as  flowing  in 
27®  E.  nearly.  Lat.  3°  36'  was  my  furthest  down,  but  my  last 
instrumental  observation  was  4^  9'  s.  I  had  .the  good  fortune, 
unwittingly,  to  verify  the  famous  hypothesis  of  my  late  much-loved 
friend  Sir  Eoderick,  and  I  have  since  discovered  an  additional 
feature  to  that  which  he  sagaciously  conjectured,  in  that  while  the 
continent  has  two  subtending  ridges,  the  enclosed  space  is  not  a 
hoUow,  but  a  series  of  miniature  formations^  exactly  like  the  main 
continental  one. 

"  I  cannot  now  describe  them,  but  each  lake  and  river-system 
has  lofty  subtending  ridges  of  the  old  crystalline  rocks  exactly 
alike,  and  sometimes  as  high  as  those  that  flank  the  continent.  A 
knowledge  of  these  is  conclusive  against  Lualaba  being  Congo,  but 
I  am  not  *coch  sure'  (though  all  the  rivers  right  from  Congo's 
eastern  flanking  ridge  flow  into  the  great  valley)  till  I  meet  with 
Baker,  and  for  that  meeting  I  do  most  intensely  long.  I  am  tired 
beyond  measure ;  it  was  only  the  plaguey  John  Bull  tenacity  that 
bore  me  on,  plundered  by  the  head  of  the  slaving  coterie  inland ; 
then  another  lot  of  goods  was  delivered  to  Thdni  bin  Abdulla,  a  boon 
friend  of  the  (Jovemor,  and  it  disappeared  altogether ;  then  a  third 
lot  of  some  500  was  sent  with  slaves  instead  of  men,  and,. except 
41'b  worth,  was  sold  off  at  Ujiji  by  Shereef  for  slaves  and  ivory, 
and  (41.)  the  exchange  of  good  for  unsaleable  articles  sent,  and  ob- 
viously intended  to  force  me  back,  were  reported  to  the  Arcli  (     ?) 
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Lndha,  and  without  a  hint  from  the  nominal  recipient,  was  reported 
as  *  all  Dr.  Livingstone's  wants  supplied/  and  Shereef  caUed  active 
and  dis  [?]  interested.  It  is  wearisome  to  recount  all  the  villany. 
The  fourth  lot  of  some  300/.  lay  with  slaves  and  the  inevitable  Ludha's 
agent  Masudi,  three  and  a-half  months  at  Bagamoio :  not  a  hint  of 
these  losses  went  to  the  Consulate ;  even  Stanley  was  kept  in  the 
dark,  except  that  a  lot  of  slaves  had  been  sent  to  bring  me  back, 
and  every  effort  was  made  at  Unyanyembe  to  prevent  him  going  to 
my  aid.  In  extreme  anxiety  to  readi  me  he  tried  to  pass  the  so- 
called  rebel  Mirambo  with  the  Arab  army,  but  Governor  out  and 
run ;  this  diflSculty  was  promptly  reported  at  the  coast  and  at  home, 
and  led  to  the  Search  and  JRelief  Expedition ;  but  no  mention  was 
made  of  me,  though  the  Gk)vemor  acknowledged  the  receipt  of  two 
despatches  written  as  soon  as  I  reached  Ujiji.  Shereef  was  living 
at  th^  €k)vemor*s  table,  and  Stanley  learned  only  at  the  Malagarazi 
from  a  native  that  I  was  close  by  at  Ujiji.  I  gave  up  all  hopes  of  aid 
from  Zanzibar,  and  resolved  to  work  my  way  down  to  Baker  for  help, 
when  Stanley  came  on  the  scene  as  my  good  Samaritan.  I  would 
willingly  have  diod  rather  than  be  beaten  outright  by  intrigue  ;  the 
men  who  have  profited  by  my  losses  are  all  rich  except  Shereef  and 
the  slaves.  It  is  proposed  now  to  punish  the  latter  only.  I  think 
the  rich  ought  to  refund,  as  wcw  done  in  the  case  of  the  Baron 
von  der  Decken.  Ludha  and  Nassur  are  said  to  be  dead,  but  their 
estates,  and  even  debts,  could  amply  repay  the  money  stolen ;  but  it 
seems  that  I  alone  am  to  blame.  When  my  letters  were  destroyed, 
my  salary  was  stopped. 

"  My  case  was  *  anomalous,'  said  Lord  Eussell,  but  he  gave  *  800/.' 
a  year  to  my  subordinate,  Dr.  Meller,  for  the  *  anomalous '  position 
of  being  Consul  in  Madagascar  without  any  consular  duties,  but  all 
will  come  right  in  the  good  time  coming. 

•*  Yours,  &c., 

"  David  LiriMosTONEf 

'*  The  watershed  runs  from  east  to  west,  an  elevated  mass  about 
4**  of  latitude  broad,  across  two-thirds  of  the  continent,  and  gives 
sources  to  Nyassa  and  Shir6,  to  Loangw6,  to  Zambesi,  to  Congo, 
and  to  Nile." 

*•  My  dear  Sib  Henbt,  *"  South  Central  Africa. 

....  ''I  was  a  little  sorry  that  by  a  strong  dose  of  the  cheap 
nostrum  called  good  advice^  the  gallant  athletes  *  chose  to  wait  for 

*  Iq  alluBioa  to  the  LiyJDgttoD6  Search  Expedition  of  1872. 
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the  cessation  of  the  rains,  for  by  remaining  on  a  most  unhealthy 
and  an  awfully  stinking  island  all  their  good  intentions  oozed  out 
at  their  finger  ends,  and  I  had  no  opportunity  of  bringing  to  their 
notice  the  very  important  service  of  exploring  the  Lake  system  of 
\  the  Victoria  Nyanza.  I  certainly  did  not  need  them  for  my  work ; 
they  would  have  *  resigned  '—a  naval  phrase  for  *  going  on  strike ' — 
before  they  waded  through  half  the  water  which  I  have  been  obliged 
to  ford  around  Lake  Bangweolo,  and  unanimously  voted  me  to  be  a 
beast,  deserving  death,  or,  as  the  Articles  of  War  say,  some  worse 
punishment.  I  don't  know  who  gave  the  good  advice,  but  Stanley 
went  off  at  the  beginning  of  the  heavy  rains,  and,  after  knovnng 
their  worst,  coolly  elected  to  go  through  all  the  Masika  again  in 
order  to  hasten  up  the  men  and  goods  I  so  much  needed.  I  left  in 
the  middle  of  the  Masika,  too,  for  the  reason  that  I  had  my  English 
stock  of  robust  health  with  which  to  battle  against  the  pelting  rains. 
I  have  had  another  spell  of  Masika  on  the  watershed,  the  worst  I 
ever  endured,  for  the  cold  north-west  stratum  of  air,  thick  vnth 
clouds,  lay  like  a  wet  blanket  on  all  that  upland  forest  land.  For 
three  months  I  could  not  get  an  astronomical  observation,  except  a 
few  snap  latitudes.  I  was  led  down  to  the  back  or  northern  side  of 
Bangweolo,  and  near  to  ita  western  end.  Had  to  plod  away  to  the 
south-east  through  riverine  meshes,  each  thread  from  half  a  mile 
to  three  ntf  es  broad,  deep,  and  encumbered  with  great  masses  of 
aquatic  vegetation.  Branches  come  out  of  the  larger  streams  and 
flow  over  endless  slightly-depressed  valleys,  among  four  or  five 
species  of  rushes — among  three  species  of  lotus  or  sacred  lily  plants, 
papyrus  plants,  and  many  other  plants  that  grow  only  in  water, 
▼ery  much  as  other  rivers  near  the  coast  fiow  in  branches  among 
mud  and  mangroves.  Some  of  these  deltas  of  aquatic  vegetation  are 
from  forty  to  fifty  miles  long,  and  too  broad  to  be  seen  over,  but 
only  grassy  seas,  with  ant-hill  islands,  having  trees  at  great  distances 
from  each  other.  No  one  but  an  eye-witness  could  imagine  the 
vast  amount  of  virater  in  the  countiy.  Six  rivers,  of  Cam  or  Isis 
size,  flow  in  from  the  south ;  they  rise  on  the  edge  of  the  watershed, 
or  not  so  far  off,  that  overlooks  the  deep  valley  of  the  Loang^a  of 
Zumbo.  The  shores  of  the  lake,  and  for  days  out,  are  remarkable 
only  for  extreme  flatness.  When  I  visited  it  in  the  dry  season  there 
was  generally  no  more  slope  to  it  than  there  is  from  the  Isle  of 
Dogs  down  to  the  Thames ;  now  it  is  nearly  impossible  to  tell  where 
land  ends  and  lake  begins.  Some  one,  overcome  by  the  fiuxrination 
of  describing  the  unknown,  said  that  it  was,  like  Nyassa,  Tan- 
ganyika, or  the  Albert  Nyanza,  overhung  by  high  mountain  slopes 
that  open  out  into  bays  and  valleys.    The  only  slopes  I  saw  were 
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those  of  ant-hills,  which  may  be  called  high  if  thought  of  as  perched 
on  the  general  altitude  of  almost  4000  feet.  This  seems  to  be  the 
head  of  one  main  line  of  drainage  of  the  Nile ;  but  I  am  not  positive 
till  I  meet  with  Baker,  and  for  that  meeting  I  do  most  intensely 
long.  I  was  not  aware  till  Mr.  Stanley  came  that  a  letter  that  suc- 
ceeded one  of  1868,  from  near  Bangweolo,  had  been  destroyed;  the 
three  head-men  of  the  caravan  that  carried  the  Bangweolo  letter 
were  slain  by  a  tribe  in  the  way,  but  the  survivor  carried  it  on 
safely  to  Zanzibar.  Following  Luapula  down  through  Moero,  I  saw 
the  vast  rent  in  the  lofty  black  mountains  of  Bua  through  which 
the  Lualaba  finds  its  exit,  and  I  went  three  days*  journey  round 
the  end  of  these  Bua  mountains  and  saw  Lualaba  coming  out  of  the 
same  fissure  and  flowing  away  to  the  north-west.  The  drainage 
clearly  did  not  go  into  Tanganyika,  and  that  lake,  though  it  pro- 
bably has  an  outlet,  lost  all  its  interest  to  me  as  a  source  of  the  river 
of  l^ypt.  I  wrote  to  this  eflfect  in  December,  1868,  but  the  letter 
never  went  beyond  the  Governor  of  Unyanyembe.  I  was  amused  to 
find  that  geographers  had  been  bamboozled  most  unmercifally  by  the 
Arab  palaver  that  the  Nile  flowed  out  of  Tanganyika's  northern  end. 
That  it  was  distinctly  brackish  in  shut-in  bays  and  perfectly  sweet 
out  in  the  main  stream,  though  rivers  from  whose  banks,  as  the 
Malagaiazi,  enormous  quantities  of  salt  are  daily  taken,  have  been 
flowing  in  for  ages ;  that,  like  all  great  rivers  in  this  country  having 
north  and  south  reaches,  it  was  fetst  wearing  away  its  eastern  banks 
(the  village  of  XJjiji,*  for  instance,  stands  a  full  mile  east  of  where  it 
stood  in  the  now  deep  water  in  the  memory  of  persons  still  living) ; 
that  several  palm-oil  palms  now  stand  out  fifty  yards  from  the  Ujiji 
village  shore,  where  they  could  not  have  grown  had  water  been 
there  when  they  were  young,  and  many  other  land-trees  now  stand 
in  the  water  in  ihe  same  circumstances : — these  .reasons  made  me 
form  an  opinion  that  it  had  an  outlet,  and  I  unwisely  mentioned 
that  opinion  in  a  private  letter.  We  did  not  find  an  outlet  in  the 
north,  though  an  Arab  asserted,  within  one  day's  sail  of  the  Lusize, 
that  positively  Tanganyika  water  ran  out  by  it  and  not  in.  He 
was  not  ashamed  when  told  to  look  at  it. 

*'  Elnowing  where  the  main  drainage  went,  I  worked  at  it,  though 
without  men  and  means,  and  then  got  Banian  slaves — the  worst  of 
all  slaves — and  about  41.  out  of  500Z.  or  600Z.  worth  of  goods.  It 
was  gratifying  to  see  incidentally  in  some  paper  that  Keith  John- 
ston, who  ought  to  be  called  *  Seeundm*  for  he  has  the  genuine 
geographical  acumen  of  Keith  Johnston  ^Primus!  had,  without 
knowing  the  rent  in  the  Bua  (not  Buwa  or  Uruwa)  Mountains, 
reasoned  out  the  drainage  from  Bangweolo  as  going  north-west,  as 
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I  found  it,  and,  as  I  often  feared,  went  thenoe  to  the  Congo.  My 
reckoning  made  it  flowing  24°  to  25^  B.;  and  no  wonder,  the 
dense,  dark  forests  of  Manyema  wonld  pnzzle  anything  except  a 
gorilla  or  soko.  By  a  patent  process  I  succeeded  in  squeezing  a 
longitude  out  of  a  dead  chronometer,  and  that  made  it  flow  in  27° 
nearly.  The  same  process  made  the  north  end  of  Tanganyika 
nearly  the  same  as  Speke's.  It  is  interesting  to  find  an  offer  made 
to  the  Government  to  supersede  me  by  running  up  to  the  end  of 
Tanganyika,  and  to  call  me  out  of  Mcmyema,  where  Arab  palaver 
said  I  was  '  living  like  an  Arab.'  My  discovery  shows  that  I  alone 
knew  what  I  was  about ;  and  the  other  plan,  than  a  search  or  relief 
expedition,  about  which  you  did  not  enquire,  would  have  shown  the 
unwisdom  of  believing  Arabs,  who  are  the  least  reliable  of  all  in- 
formants. I  wish  it  to  be  especially  understood  that  I  twice  sent 
copies  of  all  my  astronomical  observations,  with  sketch-maps,  and,  as 
opportunities  presented  themselves,  pretty  full  consecutive  accounts 
of  all  my  work,  for  the  Foreign  Office  and  you ;  but  not'a  letter  was 
suffered  to  pass  the  members  of  a  slaving  coterie,  or  ring,  of  which 
Ludha  Damji  was  the  head  and  chief  money-lender  at  Zanzibar, 
and  Syde  bin  Salem,  the  Governor  of  Unyanyembe,  w«^  the  chief 
inland.  One  letter  alone  escaped.  It  went  off  in  company  with  a 
lai^e  packet  of  observations,  despatches,  and  letters ;  but  in  the 
hands  of  a  buffalo-driver,  who  wisely  secreted  it  on  his  person,  in 
the  belief  that  on  its  production  his  wages  depended.  All  else  were 
destroyed,  though  I  explained  to  the  Governor  that  the  packet  con- 
tained despatches  which  his  Sultan  desired  to  be  sent  on  with  great 
care.  Evidence  that  Syde  bin  Salem  had,  by  his  slave  Salim,  plun- 
dered my  caravan  was  not  to  be  allowed  to  go  to  the  coast,  and  so 
of  the  plundering  by  Thani  bin  Abdullah,  and  Shereef,  and  they 
were  successful ;  and  because  these  wretches  destroyed  my  corre- 
spondence, Mr.  Murray,  of  the  Foreign  Office,  stopped  my  salary — 
a  very  un-English  deed,  to  be  laid  at  the  door  of  the  English 
Government.  The  slavers  did  their  utmost  to  prevent  Stanley 
going  to  aid  me ;  and  when  he  went  with  their  army,  to  try  and  get 
past  the  rebel  Mirambo,  Governor  cut  and  ran.  This  was  promptly 
enough  reported  as  *  Stanley  in  a  difficulty,'  in  hopes  of  getting 
him  recalled,  and  it  led  to  the  Search  and  Belief  Expedition.  No 
prompt  report  was  made  of  my  presence  at  Ujiji,  though  the  Governor 
acknowledged  that  he  had  received  two  despatches  from  me  there, 
written  immediately  after  my  arrival.  Stanley  learned  of  my 
presence  only  at  the  Malagarazi,  close  to  Ujiji.  Not  only  was  in- 
formation burked  on  its  way  to  you,  by  notes  put  into  Arab 
packets  being  abstracted,  but  they  gave  only  what  was  convenient 
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to  H.M.'s  Vice-Consnl ;  and  when  the  two  heads  of  the  ring  were 
entrusted  with  stores  and  men  for  me,  the  result  might  have  been 
anticipated.  I  think  that  the  plunderers,  or  their  estates,  ought  to 
refund,  as  was  done  in  the  case  of  Baron  von  der  Decken ;  but  this 
may  not  be  agreeable  to  their  friends.    Meanwhile  we  shall  see. 

**  Yours,  Ac., 

**  David  Livingstone.** 


3.— To  (ihe  laie)  Sib  Bodebick  I.  Murchison,  Bart* 

"  Manyema,  or  Cannibal  Country, 
say  180  miles  n.w.  of  Ujiji, 
"  My  DEAR  Sir  Roderick,  April— July,  1870. 

"  As  soon  as  I  was  able  to  march  (July,  1869)  I  struck  away 
N.w.  from  a  point  60  miles  up  Tanganyika  into  the  country  of  the 
Manyema,  or,  as  Suaheli  say,  Manyema,  who  are  reputed  to  be 
cannibals,  and  soon  found  that  I  was  in  the  large  bend  made  by 
the  great  lake-river  Lualaba.  I  saw  it  after  it  left  Lake  Moero, 
going  N.N.W.,  to  form  itself  into  a  lacustrine  river,  at  first  some  12 
miles  broad,  with  several  inhabited  islands  in  it,  and  then  holding 
a  breadth  of  from  two  to  six  miles  or  more ;  when,  having  accom- 
plished its  westing,  it  turns  away  to  the  north.  I  made  up  to  a 
trading  party,  which  had  rendered  me  most  important  aid  in  severe 
illness  in  Marungu ;  and  two  days  before  reaching  the  villages  of 
the  most  intelligent  and  trustworthy  chief  in  Manyema,  called 
Moenekuss,  we  met  a  band  of  Ujijian  traders,  carrying  18,000  lbs. 
weight  of  ivory,  bought  in  this  new  field  for  a  mere  trifle  in  copper 
beads,  and  the  traders  had  been  obliged  to  employ  their  slaves  to 
collect  the  ivory, — and  slaves  with  guns  in  their  hands  are  often 
limbs  of  the  evil  one.  We  heard  but  one  side  of  the  story,  the 
slave  version,  and  such  as  would  have  appeared  in  the  newspaper 
if  they  had  one.  The  Manyema  were  always  in  the  wrong ;  wanted 
to  eat  them,  and  always  gave  occasion  for  having  people,  goats, 
fowls,  and  grain  captured:  then  masters  and  men  joined  in  one 
chorus,  *  The  Manyema  are  bad,  bad,  very  bad ! '  In  going  west 
of  Moenekuss,  I  followed  the  Suamo,  a  river  from  100  to  250  yards 
broad,  and  always  deep  enough  to  require  canoes,  to  near  its  con- 
fluence, and  was  then  among  people  who  had  been  maltreated  by 
the  slaves.  They  naturally  looked  on  us  as  of  the  same  tribe  with 
their  persecutors.  The  Africans  are  not  unreasonable,  though 
smarting  under  wrongs,  if  you  can  fairly  make  them  understand 

*  Communioated  by  Kenneth  R.  Morohiflon,  Esq. 
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ibat  yon  are  innocent.  The  women  were  partictdarly  outspoken 
in  asserting  onr  identity  with  the  cruel  strangers.  On  calling  to 
one  Yociferous  lady — who  gave  me  the  head  trader's  name — jnst  to 
look  if  I  were  of  the  same  colour,  she  replied,  with  a  bitter  little 
laugh,  •  Then  you  must  be  his  father.*  The  worst  they  did  to  us 
was  to  turn  out  in  force  with  their  large  spears  and  wooden  shields 
and  show  us  out  of  their  district.  Glad  that  no  collision  took  place, 
I  returned  to  Moenekuss,  and  then  with  our  friends  struck  away 
due  north — they  to  buy  ivory,  and  I  to  reach  another  part  of  the 
bend  of  the  Lualaba  and  buy  a  canoe. 

"  The  rains  began  in  November,  and  as  I  had  in  previous  years 
two  severe  lessons  that  travelling  in  an  unhealthy  country  in  the 
wet  season  is  killing  work,  we  went  slowly  and  with  great  caution. 
The  vegetation  is  indescribably  rank  :  through  the  grass — if  grass 
it  can  be  called,  which  is  over  half-an-inch  in  diameter  in  the 
stalk,  and  from  10  to  12  feet  high — nothing  but  elephants  can  walk. 
The  leaves  of  this  mammoth  grass  are  armed  with  minute  spicule, 
which  rub  disagreeably  on  the  side  of  the  face  where  the  gun  is 
held,  and  the  other  hand  is  made  sore  by  fending  it  off  the  other 
side  for  hours.  These  leaves  are  often  loaded  with  moisture,  and 
as  we  worm  our  way  along  elephants'-walks  they  wet  us  to  the 
bone.  When  one  gets  a  sight  of  the  country  it  is  extremely 
beautiful.  The  mountains  of  light  grey  granite  stand  like  islands 
in  new  red  sandstone.  Mountain  and  valley  are  all  clad  in  a  mantle 
of  different  shades  of  green :  the  valleys  are  deeply  undulating, 
and  in  each  innumerable  dells  have  to  be  crossed.  There  may  only 
be  a  thread  of  water  at  the  bottom ;  but  the  mud,  mire,  or  Scottio^ 
*  glaur,'  is  terrible.  In  some  oases,  the  *  muale '  palm,  of  which, 
here  and  in  Madagascar,  grass-cloth  is  made,  and  called  by  the 
name  '  Samba,'  has  taken  possession  of  a  valley ;  the  leaf-stalks,  as 
thick  as  a  man's  arm,  fell  off  and  block  up  all  passage,  save  by  a  path 
made  and  mixed  up  by  elephants  and  buffaloes ;  the  slough  therein 
is  grievous  and  deep,  and  every  now  and  then  the  traders,  with  rueful 
faces,  stand  panting ;  the  sweat  trickles  down  my  fece,  and  I  sup- 
pose I  look  as  grim  as  they,  when  I  express  a  hope  that  good  prices 
will  reward  them  at  the  coast  for  all  their  toil.  Some  of  the  rivers 
that  enter  the  Lualaba  are  blocked  up  with  aquatic  vegetation,  and 
show  that  the  mother-stream,  like  Tanganyika,  has  but  a  gentle 
current.  This  vegetation  forms  itself  into  a  mat,  which  covers  the 
whole  stream,  and  is  a  living  vegetable  bridge.  A  species  of  grass, 
with  its  leaves  and  roots,  is  the  chief  felting  agent  When  the 
water  is  shallow,  the  lotus,  or  sacred  lily,  sends  its  roots  to  the 
bottom,  and  spreads  its  broad  leaves  all  over  the  floating  bridge,  so 
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as  to  m^e  believe  that  it  is  the  Bnpportiog  agent,  but  the  grass 
referred  to  forms  the  mat.  When  one  treads  on  it,  the  foot  presses 
it  down  a  foot  or  fifteen  inches,  and  that  amonnt  of  water  rises  on 
the  leg.  At  every  step  yon  have  to  lift  "the  foot  high  enongh  to 
place  it  on  the  nnbent  mass  in  front,  and  it  fatigaes  like  walldng  on 
deep  snow.  Here  and  there  holes  appear,  which  we  oonld  not  sound 
with  a  stick  six  feet  long.  They  gave  the  impression  that  any- 
where one  might  plnmp  into  deep  water  and  finidi  the  exploration. 
It  is  called  *  Tikatika '  on  Lake  Okara,  or  Victoria  Nyanza :  here 
it  is  named  '  Eikinge '  and  Kintefurtefor.  Tanganyika  wotdd  be 
covered  with  it  like  large  spaces  of  Okara  were  it  not  for  its 
current. 

'*  Between  each  district  large  belts  of  the  primeval  forest  stiU  stand. 
Into  these  the  sun,  though  vertical,  cannot  penetrate  except  by 
sending  down  thin  pencils  of  rays  into  the  gloom.  The  rain-water 
stands  for  months  in  stagnant  pools  made  by  elephants'  feet,  and 
the  dead  leaves  decay  on  the  damp  soil,  maldng  the  water  of  the 
numerous  rills  and  rivulets  of  the  colour  of  strong  tea.  One 
feels  himself  the  veriest  pigmy  before  the  gigantic  trees ;  many  of 
their  roots,  high  out  of  the  soil  in  the  path,  keep  you  constantly 
looking  down,  and  a  good  shot-gun  does  no  harm  to  parrots  or 
guinea-fowls  on  their  tops.  The  climbing-plants,  ^from  the  size 
of  whipcord  to  that  of  a  man-of-war's  hawser,  make  the  ancient 
path  the  only  passage.  I  have  heard  gorillas — here  called  Sokes 
— growl  at  me  within  50  yards,  without  being  able  to  get  a  glimpse 
of  them :  their  call  to  each  other  is  like  that  of  a  tom-cat,  and  not 
so  loud  and  far-reaching  as  that  of  the  peacock.  His  nest  is  a 
poor  contrivance,  not  unlike  that  of  our  wild  pigeon.  Here  he 
sits,  even  in  pelting  rain,  with  his  hands  and  arms  over  his  head. 
The  natives  call  it  his  house,  and  laugh  at  him  being  such  a 
fool,  as,  after  building  a  hut,  not  to  go  beneath  it  for  shelter.  Bad 
water  and  frequent  wettings  told  on  us  all  by  choleraic  symptoms 
and  emaciation.  Meanwhile  the  news  of  cheap  ivory  caused  a  sort 
of  Califomian  gold-fever  at  Ujiji,  and  soon  we  were  followed  by  a 
horde  numbering  600  muskets,'  all  eager  for  ivory:  they  were 
going  where  I  wished  to  go.  It  was  unadvisable  to  join  them ; 
so,  fearing  that  my  weakness  might  by  further  exposure  result  in 
something  worse,  I  followed  the  &shion  in  vogue  when  you  were 
a  soldier,  and  on  7th  Februaiy  last  went  into,  winter-quarters.  I 
went  back  about  seven  days  to  a  camp  formed  by  the  heads  of  the 
above-mentioned  horde,  and  found  these  men  as  kind  and  civil  as 
I  could  wish.  Sir  Bartle  Frere's  letter  has  done  me  a  world  of 
good  with  the  Arabs.     I  had  no  medicine  but  rest;  boiling  all 
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the  water  I  used,  and  a  new  potato,  found  amcmg  the  natives,  as 
restorative,  soon  set  me  on  my  l^s  again.  The  rains  continned 
into  July,  58  inches ;  and  the  mud  is  so  awful,  everyone  complains 
of  it.  Then  my  attendant&r-petted  liberated  slaves — are  a  greater 
affliction  than  aJl  the  rest  combined :  lazy,  lying  thieves ;  all  un- 
clean, and  three  murderers. 

"  Slowly,  but  surely,  has  the  conviction  crept  across  my  mind, 
that  all  I  can  in  honesty  and  modesty  claim  is  the  ro^discovery  of 
the  sources  of  the  Nile,  which  had  sunk  into  oblivion  like  the 
circumnavigation  of  Africa  by  the  Phoenician  admiral  of  one  of 
the  Pharaohs,  about  b.c.  600.  Herodotus  did  not  believe  him  be- 
cause he  said  tht^t,  in  passing  round  Libya,  he  had  the  sun  on  his 
right  hand.  This  to  us,  who  have  gone  round  from  east  to  west, 
stamps  his  tale  as  genuine.  By  placing  the  sources  of  the  river  of 
Egypt  and  Mountains  of  the  Moon  in  10*^-12^  s.  lat.,  Ptolemy  or 
his  predecessora  gave  genuine  information  from  men  who  had 
visited  this  very  region.  The  probability  of  this  is  very  great, 
because  the  fountains  and  mountains  stand  in  his  geography  where 
no  theorist  would  have  placed  them ;  and  also  because  he  makes 
the  head-waters  of  the  Nile  collect  into  two  or  three  lai^  lacus- 
trine waters — Tanganyika  and  Lualaba,  and  Lualaba  West— extant 
specimens  of  those  pre-historic  lakes  and  rivers,  whose  beds  are 
known  in  the  Bechuana  country  in  the  south  as  *  melapo,'  and  in 
the  north  of  Africa  as  *  wadys :'  both  words  meaning  the  same  thing— 
river-beds  where  no  water  ever  now  flows.  Ptolemy's  informants 
must  have  travelled  extensively,  or  they  may  have  been  more  clever 
than  I  am.  Had  I  left  at  the  end  of  two  years,  I  could  not  have 
given  as  correct  a  view  as  they  did ;  in  &ct,  I  could  have  given 
little  more  light  on  this  region  than  the  Portuguese,  who,  in  their 
three  slaving  visits  to  Cazembe,  asked  only  for  slaves  and  ivory,  and 
heard  of  nothing  else.  I  asked  about  the  waters  till  I  was  ashamed, 
and  feared  that  I  should  be  set  down  as  af^cted  with  hydroce- 
phalus. I  had  to  feel  my  way,  and  every  step  of  the  way,  and 
was  generally  groping  in  the  dark ;  for  who  cared  where  the  rivers 
ran  ?  Forwards,  backwards,  sideways,  I  went,  in  a  route  which  I 
shall  never  attempt  to  put  all  down;  and  many  a  weary  post  I 
trod  ere  I  gained  a  dear  idea  of  the  drainage,  and,  after  all,  I  must 
only  in  &imess  speak  of  the  modem  or  re-discovery  of  the  sources 
of  the  Nile.  The  errors  of  the  ancients  were  what  might  be  ex- 
pected in  copying  oral  information ;  but  that  of  which  they  seem  to 
have  had  no  idea  may  be  considered  mine.  The  watendied,  froi;n 
which  by  innumerable  rills  and  rivulets  the  Nile  takes  its  rise,  is 
about  13  degrees  of  longitude  from  west  to  east :  the  rose  of  a  garden 
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watering-can  reversed,  and  tbe  water  running  in,  instead  of  ont, 
between  700  and  800  miles  in  diameter,  is  a  not  very  apt  similitude, 
but  the  best  I  can  at  present  think  of.  Parts  are  wonderful  and 
enormous  sponges,  with  a  series  of  perennial  rills,  rising  all  down 
the  slopes ;  and  I  feel  a  little  thankful  to  Old  Nile  for  so  hiding 
his  head  as  to  leave  all  *  theoretical  discoverers '  out  in  the  rain. 
The  Mountains  of  the  Moon  had  better  be  accepted  as  those  where 
Ptolemy  puts  them,  and  where,  on  the  watershed,  I  found  both 
fountains  and  mountains :  accept  or  reject  both.  Their  height,  be- 
tween 6000  and  7000  feet  above  the  sea,  is  too  low  for  snow  to  have 
lain  in  12''  s.,  at  least  since  the  last  glacial  epoch.  But  did  Ptolemy* 
or  later  writers,  propagate  the  idea  of  snow  ?  Mounts  Eenia  and 
Kilimanjaro  are  said  to  be  snow-capped ;  but  they  are  too  far  from 
the  sources,  and  never  send  water  to  any  part  of  the  Nile,  and  could 
not  have  been  meant  by  men  who  gave  the  springs  so  correctly. 
The  somewhat  crescentic  form  of  the  watershed  could  scarcely  have 
given  rise  to  the  name  Lurus  MonUa,  otherwise  the  Greek  geographer 
would  have  given  the  half-moon  shape,  instead  of  that  of  cocked- 
hats.  If  we  must  accept  the  fountains,  we  can  scarcely  reject  the 
mountains,  though  nowhere  did  they  appear  lofty  except  when 
coming  from  the  s.s.E.,\.and  then  I  was  in  the  bed  of  an  ante-historic 
lake  sunk  deeply  below  the  general  level.  Much  love  to  Lady 
Murchison.  Lord  Palmerston,  Daubeny,  Whewell,  and  poor  Gordon 
Gumming, — all  gone.  I  think  anxiously  of  other  friends,  but  no 
news  reaches  Manyema. 

"  Ever  very  affectionately  yours, 

(Signed)        «  David  Livingstone." 


4.  To  I.  B.  Braithwaite,  Esq* 

Exiracti  from  Letters,  dated  November  and  December,  1870,  and 
January,  1872. 

''  Had  I  known  all  the  hunger,  hardship,  toil,  and  time  required, 
I  might  have  preferred  a  strait-waistcoat  to  undertaking  the 
task ;  but,  having  taken  it  in  hand,  I  could  not  bear  to  be  beaten 
by  it 

'*  It  is  not  without  anxious  care  that  I  have  stuck  to  my  work 
with  John  Bullish  tenacity.  The  only  thing  I  could  feel  sure  of, 
in  the  absence  of  all  letters,  save  a  few  three-year-old  in  1869,  was 

*  Ck>minaDioated  by  Mr.  Braithwaite. 
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this,  that  you  and  all  my  friends  would  approve  of  my  doing  well 
whatever  I  did 

'^  I  do  not  know  whether  I  have  a  salary  or  not.  In  a  note  to 
Sir  Boderick,  now  by  me,  Lord  Bnssell  saya,  that  he  intended  to 
give  me  500Z.  a-year,  if  I  settled  anywhere.  My  position,  he  said, 
was  somewhat  anomalous,  in  not  being  stationary ;  but  at  that  very 
time  he  gave  my  subordinate,  Dr.  Meller,  8001.  a-year,  not  for  con- 
sular duties,  for  he  was  to  have  none  in  Madagascar,  but  for  scientific 
research.  In  that  he  would  have  been  as  I  am ;  but  his  health 
could  not  stand  the  climate  of  Madagascar,  and  he  was  provided  with 

the  Directorship  of  the  Botanic  Gardens  at  Mauritius  instead 

Lord  Palmerston  sent  Mr.  Hayward,  a  Queen's  Counsel,  to  ask  me 
how  he  oould  aid  me,  as  he  was  most  anxious  to  be  of  service  to 
me.  Most  finaccountably,  it  never  once  glanced  across  my  mind 
that  he  meant  anything  for  me  or  for  my  children,  nor  did  it  ever 
occur  to  consult  my  friends  till  I  was  out  here,  and  my  good  friend 
Lord  Palmerston  dead.  IthougM  of  my  vHfrk  in  Africay  and  of  that 
alone,  and  asked  for  the  ports  of  East  Africa  to  be  opened  to  lawful 
trade.  No  treaty  existed  for  that,  and  I  did  not  even  once  think  of 
asking  for  some  public  honour  or  office  to  show  the  Portuguese  that, 
as  I  knew  by  his  private  letters,  he  (Lord  Palmerston)  approved  of 
my  efforts. 

**  On  the  Zambesi  and  Shire  I  lost  fully  60001 

•"  I  was  so  jaded  in  my  mind  by  that  last  book,  that  I  had  not  my 
wits  about  me.  Lord  Palmerston  would  have  righted  me  at  once, 
had  I  told  him. 

"The  Foreign  Office  gave  500Z.,  Mr.  Young  1000/.,  the  Geo- 
graphical Society  gave  500Z.  I  am  £eu:  beyond  the  20002.  (thus 
given),  which  was  to  serve  for  two  years.  I  am  five  years  otrf,  and 
on  my  own  resources  long  ago*' 

"  Januaiy,  1872. 

"  I  am  now  anxious  on  pother  matter — ^the  plan  which  I  am 
about  to  advance  of  removing  one  of  the  English  settlements  on 
the  West  Coast  by  voluntary  emigration  of  the  native  Christians  to  a 
healthy  spot  on  this  side  of  the  continent.  When  I  say  English 
settlement,  I  don't  mean  a  settlement  of  English  people,  but  one  of 
those  establishments  in  the  west  which  have  fulfilled  their  end.  The 
settlements  referred  to  have  fully  accomplished  the  ends  of  their 
estabHshment  in  the  total  suppression  of  the  slave  trade  wherever 
their  influence  extends.  Colonel  Ord's  valuable  Beport  fully  con- 
firms this;  the  suppression  being,  as  he  says,  as  complete  where 
they  are  unvisited  by  men-of-war,  as  in  parts  to  which  these  ships 
habitually  resort The  success  of  missions  in  the  west  is 
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unquestionable,  and  the  cessation  of  the  slave  trade  all  around  the 
settlements  is  worth  all  the  expense  whioh  has  been  borne  by 
Gk>yemment  and  Missionary  Societies.  Let  w  hcwe  these  instrumefUB 
here.  Whereyer  English  missionaries  are  established,  traders  are 
welcomed  and  protected.  We  need  native  Christians  to  diffuse 
morality." 

Mr.  H.  M  Stanley  said  that  during  the  picknicking  voyage  to  the  north 
end  of  Tanganyika,  which  Livingstone  and  he  made  together,  they  had  hoped 
to  difloover  some  broad  avenue  of  water  along  which  they  might  float  tow^ds 
Baker ;  accordingly  thev  had  bright  anticipations  of  freedom  £com  trouhle,  of 
meeting  Baker  at  Gondokoro,  and  giving  their  au  revoir  to  the  gentlemen 
negroes  of  Africa,  for  they  intended  to  float  down  the  Nile.  But  when  they 
came  to  the  north  end  of  the  hke  they  saw  the  head  of  the  lake  envircmed 
by  mountains  lifting  themselves,  all  tree-clad  from  base  to  smnmit,  2500  and 
3000  feet  above  the  level  of  the  Tanganyika,  with  only  one  broad  gorge 
whereby  any  affluent  might  enter  the  lake ;  and  all  their  bright  anticipa- 
tions and  dreams  and  hopes  vanished,  and  they  had  to  begin  life  again  and 
return  to  Ujiji.  On  the  14th  March,  1872,  he  parted  from  Livingstone  at 
Unyanyembe,  and  Livingstone  had  then  said  to  him,  *'  If  ever  you  get  a 
chance,  my  dear  Mr.  Stanley,  tell  those  people  who  may  be  at  home  wonderinjg 
and  wondering  why  I  do  not  come  home,  what  you  know  of  me.  If  there  is 
anything  in  my  letters  that  requires  explanation,  do  you  give  the  information, 
and  then  they  will  understand  why  it  was  I  could  not  return."  He  thought 
he  had  done  what  the  Doctor  had  requested  him  to  do,  at  Brighton ;  but  he 
had  hoped  that  what  he  there  said  would  be  endorsed  by  Livingstone  himself. 
The  Bible  said, "  Greater  love  than  this  hath  no  man,  that  a  man  lay  down 
his  life  for  his  friends ;"  and  it  might  be  truly  said  that  Livingstone^  who 
went  to  Africa  on  the  appeal  of  me  President  of  the  Boyal  Geographical 
Society,  laid  down  his  life  for  his  friends,  his  associate  geographers.  A  great 
point  in  his  character  was  his  missionary  spirit  One  night  last  week  a 
banquet  was  given  in  the  City  of  London  to  a  great  traveUer,  whereat  the 
great  traveller  said  that  the  time  had  come  ''when  the  romance  of  the 
missionary  must  be  dropped."  He  (Mr.  Stanley)  did  not  think  that  time 
would  ever  come,  either  in  England  or  in  America.  The  world  could  not 
do  without  the  missionary.  The  great  traveller  who  made  a  speech  at  the 
Grocers*  banquet  said  that  the  negro  was  devoid  of  sympathy — tnat  he  was  a 
barren  rock.  He  (Mr.  Stanley)  utterly  and  indignantly  denied  that.  Were 
the  n^roes  who  had  listened  sympathisingly  to  the  teachings  of  Campbell 
and  Hamilton  and  Mo&t  in  South  Africa  devoid  of  sympathy,  and  barren 
rocks  ?  Were  the  coloured  preachera  whom  Mofiiat  sent  abroad,  even  to  the 
Kalahari  desert,  devoid  of  sympathy,  and  barren  rocks?  Were  the  Christian 
people  of  Mombas  devoid  of  sympathy,  and  barren  rocks?  Finally,  were 
those  youths  who  brought  Livingstone's  remains  over  2000  miles  to  the 
coast,  devoid  of  sympathy,  and  barren  rocks?  Livingstone  was  no  doddering 
immature  man,  whom  pecuniary  interests  could  lead  away  from  that  straight 
path  which  duty  pointed  out  to  him — he  was  a  Christian  gentleman  who 
conquered  both  natives  and  Arabs  by  his  kindness,  his  meekness,  and  his  for- 
b^irance.  Soft  words  turn  away  wrath,  and  Livingstone  had  used  them  always 
to  advantage.  This  mildness  of  speech  was  the  great  secret  which  had  carried 
him  successfully  through  thirty-five  years  of  travel  in  Africa.  He  did  not, 
like  this  other  great  traveller,  advocate  the  use  of  the  fire,  the  sword,  and  the 
bullet ;  and  the  result  was,  that  in  all  that  part  of  Afidca  south  of  the  Equator 
in  which  Livingstone  had  travelled,  the  white  man*s  ikce  was  now  and  would 
be  respected,  because  the  natives  would  fancy  that  they  could  still  hear  the 
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honied  words  and  see  the  kindly,  gleaming  eyes  of  the  great  traveller— 
Livingstone. 

The  PncsiDXMT,  before  the  condnaion  of  the  evening,  introduced  to  the 
meetins  the  Bev.  Charles  New,  who  was  about  to  return  to  Eastern  Africa, 
where  he  had  formerlv  explored  part  of  the  Galla  country  and  Mount  Kili- 
manjaro, and  who  had  be^  elected  Honorary  Corresponding  Member  of  the 
Society.    He  also  introdueed  Captain  Glover,  B.K.,  and  Captain  Sartorius. 


ADDITIONAL   NOTICE. 

(Printed  by  order  of  Council.) 


Livingstone  Easi  Coast  Aid  Expedition. 

Lettebs  from  Lieut.  Y.  L.  Cameron,  r.n.,  Commanding  the 
Expedition.* 

•«  Konongo,  9  miles  W.S.W.  of  Kwihara, 
"  Unyanyembe. 
«*  Sib,  [No  date.f] 

"  It  is  with  great  grief  I  have  to  write  to  inform  you  of  the  death  of  Mr. 
W.  E.  Dillon.  He  had  parted  from  me  at  Kwihara,  apparently  better,  on  the 
15th  instant,  and  I  was  in  great  hopes  he  would  get  better  as  soon  as  he 
got  away  from  Kwihara,  which  was  a  very  hot-bed  of  fever;  but,  after 
leaving,  he  seems  to  have  got  worse,  and,  in  addition  to  dysentery,  to  have 
suffer^  from  inflammation  of  the  bladder.  The  acuteness  of  these  dim!-, 
nished,  but  left  him  intensely  weak,  and  suffering  irom  delirium,  in  which  he 
shot  himself  on  the  evening  of  the  2k)th. 

^  He  was  a  thorough  good  fellow,  and,  if  his  health  would  have  allowed 
him,  would  have  proved  most  valuable  to  me,  both  as  a  companion  and  to 
collect  specimens  of  the  flora,  &c.,  of  the  country. 

**  I  would  wish  the  news  of  his  death  not  to  be  published  for  two  or  three 
days  after  its  receipt,  so  as  to  give  my  mother  time  to  write  to  his,  so  as  to 
break  it  as  gently  as  poesible. 

^  I  shall  be  able  to  commence  regular  marching  in  a  day  or  two ;  but  the 
task  of  finding  pagazi  is  a  difiScult  one,  and  they  have  no  moral  sense  what- 
ever. A  man  will  engage,  receive  his  advance,  and  walk  off  thd  next  day  in 
caravan  to  the  coast.  Chains,  &a,  are  of  no  use,  as  one  or  two  men  seen  in 
chains  deters  people  from  coming  at  all,  and  one  cannot  get  a  place  to  shut 
them  up  in ;  and  when  the  askari  l^ave  brought  in  a  lot,  those  got  together 
before  are  gone,  many,  perhaps,  not  intending  to  desert,  but  gone  10  or 
12  miles  off  after  a  mat  or  a  spear,  or  somethi^  they  have  forgotten.  The 
chief  Arabs,  Said  Ibn  Sulim,  the  Governor,  and  Sheikh  Nassib  and  his  brother, 
have  been  most  kind,  and  to-day  thirteen  of  my  askari,  with  a  large  party  of 
Sheikh  Nassibs,  are  collecting  my  pagazu  I  am  well  in  health,  and  only 
anxious  to  proceed.  My  eyes  are  so  far  well  that  I  hope  to  get  on  with 
observations  again  in  a  few  days,  when  weather  permits.  I  have  cloth  enough 
to  take  me  to  tljiji,  and  to  use  beyond  the  Tanganyika  as  presents  to  chiefs. 


*  Continued  from  p.  180  anU^ 

t  November  25,  according  to  Mrs.  Cameron. 
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and  beads  to  last  for  over  a  year,  "by  wbich  time  I  hope  either  to  have  met 
Sir  Samuel  Baker  or  to  have  reached  the  west  coast. 

"  Bcnnbay  has  been  working  splendidly  lately,  and  so  has  his  second, 
BilftL 

"  There  is  no  change  in  the  country  between  this  and  Kwihara ;  all  has 
been  cleared  except  the  small  rocky  hills,  and  seems  very  fertile ;  the  soil  is 
reddish  loam.    The  rains  have  just  commenced,  but  the  Arabs  and  Bombay, 
in  fact  every  one,  tell  me  it  is  the  right  time  for  travelUng. 
"  Believe  me,  dear  Sir, 

"  Your  obedient  servant, 

"V.  LovETT  Cameron,  iun.** 


"  My  dear  Sir  BartlE,—  "  Uganda,  Dec.  4,  1873. 

"  I^had  written  to  you  before  leaving  Kwihara,  but  I  find  that  poor 
Dillon,  to  whom  I  had  entrusted  my  letters,  has  torn  them  all  up.  Tou  will 
most  likely  have  heard  of  Dillon*s  death  before  this  reaches  you,  as  I  wrote 
home  about  it,  and  to  the  Secretary  of  the  Royal  Geo^phicai  Society.  My 
mother  has  a  copy  of  Murphy*s  loumal  detailing  the  tacte,  and  will  tell  you 
all  about  it :  it  is  still  too  painful  a  subject  to  me  to  dwell  on. 

"  I  must  now  tell  you  all  the  news  of  the  Expedition.  We  arrived  at 
Unyanyembe  all  well,  and  hoping  to  ^o  on  again  soon :  in  which,  however, 
we  were  fated  to  be  disappointed.  We  were  ali  more  or  less  ill  the  whole 
time  we  were  there.  I  myself  had  twelve  attacks  of  fever,  and  was  totally 
blind  for  some  time  from  ophthalmia.  Thank  God,  I  am  now  as  well  as  ever 
I  was  in  my  life,  except  that  my  eyes  are  still  rather  weak,  and  I  find  it  pre- 
vents my  sight-taking. 

"  I  was  also  fearfully  bothered  by  the  pagazi :  we  lost  about  600  dotis  at 
Kwihara  by  desertions,  which,  as  9  dotis  equal  15  dollars,  was  equal  to 
1000  dollars. 

**  Some  of  the  Arabs  were  very  civil  and  friendly,  especially  Said  Ibn  Salim, 
Li-Wali  or  Gk)vernor,  and  Sheikh  Nassib,  and  his  brother  Abdullah  Ibn 
Nassib  (Kisesa),  who  are  in  charge  of  the  soldiers  of  Seyed  Burghash  ;  but 
others  were  most  decidedly  hostile  to  us  on  acount  of  the  news  from  the 
coast 

**  They  used  to  send  men  to  engage  as  pa^i,  and  as  soon  as  they  had  received 
their  advance  would  send  them  away  mto  outlying  villages  or  in  some 
caravan  to  the  coast. 

"  In  one  instance  I  found  a  man  had  seven  of  our  pagazi,  anfl  said  he 
would  not  give  them  up  without  having  three  dotis  paid  for  each,  as  he  had 
advanced  them  that  amount.  I  said,  '  No,  you  have  no  business  to  take 
men  whom  you  knew  to  be  mine ;  you  can  keep  them,  however,  if  you  repay 
me  the  advance  I  have  given  them,'  which  he  refused  to  do.  I  went  to 
Li-Wali,  and  through  him  got  the  men :  a  few  days  after,  when  I  was  down 
with  fevcir,  poor  DiUon  gave  this  Arab  the  21  dotis,  and  when  I  recovered  I 
found  the  21  dotis  gone  and  the  men  also,  who  had  been  marched  ofif  in  chains 
to  the  coast  in  a  caravan  by  this  same  Arab. 

"  Soon  after  Livingstone's  caravan  arrived  with  his  body.  Murphy  resigned, 
saying  that  the  chief  object  of  the  expedition  had  been  attained ;  and,  tivo 
days  before  we  left,  Dillon  said  he  was  too  ill  to  go  on :  in  fact,  I  had  advised 
him  to  go  some  time  before,  as  his  health  was  so  bad,  and  he  had  entirely 
lost  the  use  of  one  eye. 

'*  On  hearing  that  Dillon  was  not  coming  on.  Murphy  at  once,  in  the 
handsomest  manner,  volunteered  to  accompany  me ;  but  with  the  difficulty 
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about  pagazi,  and  knowing  that  he  had  strong  private  reasons  for  wishing  to 
return,  I  did  not  thinV  it  right  to  avail  myself  of  his  offer,  besides  which,  he 
had  never  been  fit  for  work  since  joining  us  at  Rehenneko. 

''  Both  caravans  started  on  the  11th,  and  Murphy  is  now  about  a  mile 
from  me.  Yesterday  I  found  I  had  lost  10  men  in  the  night,  although  I 
had  the  precaution  of  having  askari  on  watch  outside  the  village  all  night 
I  am  only  halting  here  tonlay,  however,  to  rewrite  my  letters. 

"  From  here  I  steer  straight  for  Ujiji.  I  was  going  a  still  more  direct  route, 
only  I  found  that  Mirambo  had  sent  a  large  party  of  men  to  intercept  us.  A 
couple  of  Watusi  (the  herdsman  tribe)  had  heard  of  our  intention  to  go  that 
way,  and  went  and  told  Mirambo.  Some  of  their  confreres,  however,  told 
Eisesa,  and  he  shot  the  two  men,  and  sent  to  tell  me  I  must  change  my  road. 
I  am  in  great  hopes  of  being  at  Ujiji  by  the  end  of  the  year,  and  starting 
over  the  lake  at  once  for  Nyangwe.  If  I  am  lucky  about  my  men  at  Ujiji 
and  in  Uguha,  and  my  health  stands  good,  I  think  I  shall  reach  Nyangwe 
about  the  end  of  February  or  beginnijig  of  March,  and  take  up  the  Lualaba, 
or,  as  it  ought  to  be  called,  the  Livingstone,  from  that  point.  I  am  com- 
pletely at  sea  as  to  whether  it  is  the  Nile,  or  Ck)ngo,  or  neither,  there  seem 
80  many  conflicting  arguments  to  be  taken  into  consideration.  However, 
never  mind,  I  will,  d.v.,  solve  the  problem,  if  it  is  not  done  by  Qrandy  or 
Baker  before  I  reach  there.  If  I  find  it  so,  I  must,  do  what  I  can  in  some 
other  direction.  My  great  anxiety  is  to  solve  the  problem  of  the  Lufiji  and 
Tanganyika,  or  rather  to  hear  of  its  being  solved." 
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PBOCEEDINGS 

OF 

THE  ROYAL  GEOGRAPHICAL  SOCIETY. 

[IssuKD  August  17th,"  1874.] 


SESSION  1873-74. 

Tioelfih  Meeting,  llth  May,  1874. 

The  Eight  Hon.  Sm  BARTLE  FEERE,  k.C3.,  k.c.s.i.,  etc., 
President,  in  the  Chair. 

Presentation. —  Wm,  EoiU. 

Elections. — Sir  Thomas  Dyke  Adand,  Bart.,  m.p.  ;  Vinceni  Ambler, 
3i.i>. ;  George  Birdwood,  m.d.  ;  WiUiam  B.  Brodribh ;  Charles  Brooke 
(Rajah  of  Sarawak) ;  George  Edward  Darroch  ;  WUliam  Alton  DyJces 
(Provost  of  Hamilton) ;  Francis  Helme  Firth;  Litton  Forbes;  T.  D. 
Hclmwood ;  A.  C.  Howard ;  Henry  Mayers  Hyndman ;  Francis 
H.  Jeune;  George  Leeman,  m.p.  ;  Alan  Lawrie  McGavin;  Edward 
Marfortbanks ;  Colonel  A.  Mitford ;  Bichard  Potter;  John  Procter; 
John  Bohinson,  c.E. ;  Captain  Joseph  George  Shanks  ;  Edward  SheUey  ; 
Captain  B,  W.  Spicer  ;  Major  Edward  Harding  Steward,  e.e.  ;  E.  de  S. 
St.  Jean;  Joseph  Edward  Turner;  Bev.  Josiah  Viney;  William  WaUs;^ 
Sir  James  Watson  (Lord  Provost  of  Glasgow) ;  James  WcUson;  Wal^ 
ier  Wood. 

Principal  Accessions  to  the  Library  from  April  27th  to- 
Mat  11,  1874. — •  Civitas  Londinnm  :  Ralph  Agas.'  (Facsimile.) 
By  Overall  and  Francis.  'Meteorology.'  By  Sir  J.  HerscheL 
*'  A  Journey  through  the  Caucasus  and  the  Interior  of  Persia.'  By 
A.  H.  Mounsey.     *The  Oxonian  in  Iceland.'     By  F.  Metcalf. 

*  Bibliotheca   Americana.'      By    J.    E.    Smith.     (2Dd    Edition.) 

*  The  Dolomite  Mountains.'  By  J.  Gilbert  and  G.  C.  Churchill. 
*The  Great  Ice  Age.'  By  J.  Geikie.  'Lake  Superior.'  By  L, 
Agassiz.  '  Memorias  del  Jeneral  J.  P.  Gutierrez.'  (Anon.)  '  Hand- 
book of  the  Eiver  Plate.'  By  M.  G.  and  B.  T.  Mulhall.  '  Mexico 
and  the  Mexicans.'     By   C.  Sartorius.    'El,  Departamento    de 
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Ancachs.'    By  A.  Raimondi.    *  Manual  of  Coorg.'     By  G.  Kichter. 

*  Notice  des  Monuments,  &c.,  egyptiens  du  Khedive.'  By  Marietta 
Bey.      *Aper9U    de    THistoire    d'Egypte.'      By    Mariette    Bey. 

*  Itin^raire  de  la  Haute  Egypte.'  By  Marietta  Bey.  '  Les  Missions 
Catboliques.'  (From  commencement.)  '  The  Moon.'  By  Nasmyth 
and  Carpenter.  *  Geological  Survey  of  Canada,  &c.'  By  J.  W. 
Dawson.  'Mendoza  Rios  Tables.'  (Mungo  Park's  copy.)  *Coup- 
d'oeil  Bur  I'Hydrologie  du  Mexique.'  By  H.  de  Saussure.  *  Scelta  di 
Curiosity,  ifec'    By  G.  Wzielli.     '  Natal.'    By  J.  S.  Christopher. 

A<X!ESSIONS  TO  THE  MaP-ROOM  SJNCE  THE  LAST  MEETING  OF  ApRIL  27TH, 

1874. — A  Map  on  4  sheets,  showing  the  Gold  Fields  of  the  Trans- 
Vaal ;  by  Thos.  Baines,  f.r.g.s.,  1874.  Presented  by  the  author. 
504  Sheets  of  the  Ordnance  Survey  Maps.  Four  Index  Maps  to  the 
Admiralty  Charts ;  viz.,  The  World,  South  America,  England  und 
Ireland,  and  Scotland.  Presented  by  Captain  F.  J.  Evans,  c.b., 
Hydrographer.  A  Physical  Map  of  the  World,  on  Mercator's 
projection ;  by  Keith  Johnston,  f.r.g.s.  With  Book.  Presented  by 
A.  Johnston.  Five  Maps  from  Dr.  A.  Petermann's  Geographische 
Mittheilungen,  viz. : — 1.  Map  of  the  Caucasus,  showing  the  Physical 
Geography  and  the  most  important  Minerals.  2nd.  Map  of  Lybian 
Desert~Dr.  G.  Eohlf 's  Travels.  3rd.  Carl  Mauch's  Route  in  Gold 
Fields  of  South-east  Africa.  4th.  Theological  Training  Schools  of 
the  German  Empire.  5th.  Forests  and  Population  of  the  Caucasus, 
Map  of  Northern  China ;  by  Dr.  Fritsche. 

The  President  said  the  Council  had  hoped  before  this  to  have  been  able  to  lay 
before  the  Society  some  details  of  the  Great  Australian  Exploration  of  Colonel 
l^erton  Warburton ;  but,  beyond  the  bare  fact  that  he  and  the  members  of  his 
party  had  reached  the  western  coast  in  safety,  he  had  as  yet  little  to  lay 
before  them.  He  trusted  that  long  before  the  session  terminated  some  further 
details  of  the  wonderful  feat  of  exploration  which  Colonel  Egerton  Warburtoii 
has  achieved  would  be  forthcoming.  He  only  wished  he  could  hold  out  some 
hopes  of  Colonel  Warburton  being  amongst  them  this  year. 

He  then  called  upon  Sir  John  Glover  to  give  the  results  of  some  of  his 
explorations  in  the  countries  of  the  Gold  Coast.  He  would  remind  the 
meeting  that  Sir  John  in  former  years  had  ascended  the  Niger  to  a  distance 
far  above  most  explorers,  and  he  thought  almost  as  far  or  farther  than  the 
place  where  Mungo  Park  met  his  fate.  It  was  well  known  what  he  had 
done,  in  regions  hitherto  very  little  known,  during  the  late  operations  against 
Ashantee. 

The  following  discourse  was  then  delivered  by  Captain  Sir  John 
Glover  : — 

Oeographical  Notes  on  the  Country  traversed  between  the  Biver  Volta 

and  the  Niger, 

The  President  has  been  good  enough  to  do  me  the  honour  to  ask 

me  to  give  you  to-night  some  information  as  to  the  country  through 

which  the  late  Expedition  marcbed  from  the  Volta  to  Coomassie.    I 
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am  afraid  I  have  not  the  eloquence  required  for  the  occasion,  but, 
in  a  few  plain  words,  I  shall  endeavour  to  give  you  the  information 
which  our  President  has  desired  me  to  do. 

We  left  England  in  August,  and  arrived  at  Accra  in  the  fol- 
lowing month.  Before  reaching  the  country  which  the  President 
has  described  as  somewhat  tmknoum,  it  may  not  be  out  of  place 
to  mention  some  of  the  dif&culties  which  we  overcame  before 
arriving  in  that  oountry.  Our  first  difficulty — and  I  may  say 
our  difficulty  to  the  end — was  the  system  of  slavery  which  we 
found  ready  to  combat  our  efforts.  From  the  day  when  we  landed 
at  Accra  until  we  crossed  the  Prah  and  left  our  protected  terri- 
tory behind  us,  the  masters  of  the  slaves  were  our  most  confim^ 
enemies— greater  enemies,  indeed,  than  we  found  the  Ashaatees 
after  crossing  the  Prah.  Instead  of  assisting  us  by  their  slaves 
to  fight  their  battle,  they  immediately  proceeded  to  put  all  their 
slaves  in  chains,  to  prevent  their  joining  the  Queen's  forces.  That, 
of  course,  we  overcame.  The  Houssa  men  broke  down  the  King's 
prison,  chopped  open  the  chiefe'  heads,  and  committed  minor 
offences  of  that  sort.  Of  course  I  had  afterwards  to  make  things 
sweet  and  pleasant.  I  will  not  detain  you  longer  on  that  subject, 
except  to  say  that  we  started  from  Addah,  and  crossed  the  Yolta 
at  Blappah,  effecting  our  crossing  in  three  days. 

We  succeeded  in  putting  across  the  Yolta  17,000  men,  and  as  I 
was  sent  out  commissioned  only  to  raise  and  equip  10,000, 1  think 
tiiat  you  will  agree  with  me,  as  the  Qovemment  have  been  good 
enough  to  recc^nise  our  efforts,  that  we  succeeded  in  accomplishing 
what  we  were  sent  out  to  do.  When  I  say  that,  I  speak  also  of  my 
gallant  Mends  who  assisted  me,  and  without  whose  co-operation  we 
should  never  have  reached  Coomassie. 

The  day  after  Christmas-day  (1878)  I  received  orders  from  my 
General  to  march  with  a  disciplined  force  of  a  thousand  men,  so 
as  to  cross  the  Prah  on  the  15th  of  January.  I  was  successful  in 
doing  so  at  noon  on  the  15th,  the  day  the  General  named.  I  may 
here  describe  to  you  what  will  be  of  more  interest,  perhaps,  to  the 
Boyal  Geographical  Society  than  anything  else,  and  that  is — what 
we  saw  of  the  country. 

After  leaving  Odoomassie  and  Akropong  the  forest-country 
begins,  and  the  region  of  mountains  over  which  we  were  oon- 
tinually  ascending  and  descending  going  up  to  Ahabante  and 
Eukerantimy,  was  entirely  forest ;  and  you  cross  over  three  ranges 
of  mountains.  I  may  say  our  great  difficulty  was  to  prevent  our- 
selves from  falling  down  the  gold-pits  which  were  dug  on  each  side 
of  the  road.    The  natives  there  have  only  an  idea  of  sinking  a  shaft ; 
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they  have  no  idea  of  working  a  g&llery  underneath,  bo  that,  in  a 
space  equal  to  this  hall,  some  forty  gold-shafks  would  be  sunkr 
they  only  then  remove  the  soil  at  the  bottom  of  the  shaft,  which  i» 
capable  of  simply  allowing  the  body  of  a  man  to  pass  down.  I  need 
scarcely  say  that,  with  the  appliances  of  science,  there  must  be  » 
great  deal  of  gold  there  yet  to  be  produced.  The  mountains  are 
entirely  composed  of  quartz  and  granite.  The  rivers  over  which 
we  passed  are  all  dammed  up  for  the  purpose  of  washing  gold ; 
and  I  am  quit^  sure — were  that  country  explored  by  scientific  men, 
geologists,  and  others — a  very  rich  field  of  gold  might  be  found. 

From  Accra  to  Abokobi  is  10  miles,  over  a  hot  and  sandy  plain* 
Immediately  after  leaving  Abokobi  you  ascend  the  mountain  of 
Akropong.  TVhen  you  come  to  Abune  you  attain  an  altitude  of 
1600  feet.  At  Akropong  you  are  200  feet  higher,  and  from  there, 
until  you  reach  the  River  Amoom,  the  entire  line  of  march  is  over  a 
country  marked  by  the  goldnshafts  which  I  have  described  to  you. 
The  danger  is  that,  having  to  escape  from  one,  before  you  recover 
your  proper  equilibrium  you  are  very  nearly  going  down  another, 
because  the  path  is  not  so  wide  as  this  table,  and  the  gold-shafts  are 
thickly  studded  all  along  its  sides. 

The  people  are  so  very  idle,  that  I  should  think  they  would  evei> 
be  too  idle  to  interfere  with  any  one  enterprising  enough  to  go  out 
and  dig  the  gold  on  their  farms.  All  along  our  line  of  march  the 
tyranny  of  slavery  was  fully  in  operation  in  every  way  to  impede  our 
progress,  in  the  shape  of  hindering  us  from  obtaining  carriers  for 
our  provisions  and  ammunition ;  and  to  such  an  extent  was  this 
carried,  that  it  was  determined  at  last  to  sacrifice  everything,  even 
our  necessary  supplies  of  provisions,  for  the  sake  of  getting  up 
ammunition  to  the  enemy's  country. 

I  may  here  mention  that  a  small  case  of  ammunition,  containing 
420  rounds,  cost  in  carriage  from  the  Volta  to  the  Prah  11.  14«. ; 
therefore  you  may  suppose,  when  we  had  to  carry  up  some  300  or 
400  boxes,  what  the  expense  was  for  carrying  up  the  ammunition 
alone  for  our  very  small  force  of  disciplined  men. 

The  Berem  River  is  said  to  be  very  rich  in  gold.  After  th& 
floods,  large  boulders  are  washed  down,  which  break  when  brought 
in  contact  with  one  another;  and,  when  the  river  is  low,  the 
natives  go  down  and  secure  a  very  large  quanlity  of  gold  from 
the  boulders  which  have  thus  been  split  open  by  the  force  of  the^ 
current.  Coming  to  Odoomassie,  and,  indeed,  from  the  line  of  th& 
Prah  River  to  Odoomassie,  the  gold-pits  increase  in  number,  and,, 
instead  of  the  shafts  being  sunk  18  and  28  feet  deep,  you  find  gold- 
pits  like  common  gravel-pits  in  England.    I  think  I  have  remarked 
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tkat,  on  leaTing  Odoomassie,  the  forests  begin,  and  I  am  sure  we 
never  saw  100  yards  in  any  direction  clear  before  ns  or  around  us, 
except  in  the  clearings  at  Coomassie  and  the  villages  around  it, 
and  on  the  line  of  Sir  Garnet  Wolseley's  march,  until  we 
came  to  the  top  of  the  Adansi  Hills,  where  a  large  clearing  had 
teen  made  for  the  camp.  There  we  saw  a  distant  hill,  perhaps  a 
thousand  yards  off,  but  we  certainly  never  saw  more  than  200  yards 
in  front  of  us  from  the  time  we  left  Odoomassie  until  we  reached 
tfie  Adansi  Hills. 

I  may  say  a  word  as  to  the  entire  absence  of  animal  life  and  of 
all  birds.  There  was  no  antelope,  no  leopard,  no  birds,  except  a 
few  parrots  which  sometimes  screamed  from  the  tops  of  the  trees. 
The  only  things  we  were  troubled  with  were  ants  and  snakes.  I 
may  also  mention  that,  after  crossing  the  Frah,  and  taking  ihe  first 
town,  Obogoo,  we  succeeded  in  surprising  and  capturing  some  200 
sheep.  After  that,  every  place  we  approached  was  clean  swept. 
We  never  saw  the  feather  of  a  fowl  until  we  were  fortunate  enough 
to  fell  in  with  Sir  Garnet  Wolseley's  rear-guard,  when  we  were 
regaled  with  beef  and  with  all  the  luxuries  at  his  command. 

I  think  the  map  exhibited  hardly  goes  far  enough  north  to 
describe  to  you  what  may  be  very  interesting  to  future  geographers, 
as  well  as  to  the  future  of  the  Gold  Coast.  Some  200  miles  north 
«f  Ashantee  there  is  a  large  town  called  Saiga.  Saiga  is  the  southern 
outpost  of  a  Mahomedan  Power,  and  was  formerly  tributary  to  the 
King  of  Ashantee.  It  paid  him  a  great  sum  yearly  in  money,  and 
also  some  600  slaves.  They  lately  felt  themselves  able  to  refuse  the 
payment  of  tribute  in  men,  and,  indeed,  only  gave  him  a  very  small 
subsidy  in  money.  As  soon  as  I  landed  at  Accra,  a  deputation 
came  down  to  me  from  this  town  to  say,  "  Only  come  up  to  us,  and 
the  power  of  the  Ashantees  will  be  broken.*'  I  am  quite  sure  that, 
as  soon  as  this  country  shall  reap  the  fruits  of  Sir  Garnet  Wolseley 's 
victory,  and  the  River  Volta  shall  be  opened  to  peaceful  trade,  a 
very  large  field — not  only  for  commerce,  but  for  exploration — will 
be  opened  up  through  a  country,  hitherto  unknown,  lying  between 
the  Yolta  and  Timbuctoo  to  the  north-west  and  the  Kiger  to  the 
north-east 

I  may  mention  that  the  entire  country  east  of  Coomassie  to  the 
Yolta,  and  nearly  up  to  the  region  of  the  Mahomedan  tribes,  has 
given  in  its  adhesion  to  the  Biitish  Government,  and  has  refused 
its  allegiance  to  the  King  of  Ashantee.  It  will,  therefore,  be  seen 
that  the  result  of  Sir  Garnet's  victory  will  be,  that  the  entire  south 
of  the  Ashantee  kingdom  from  Coomassie,  and  eastward  to  the 
Yolta,  and  north-east  beyond,  has  fallen  away  from  the  King  of 
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Ashantee.  Therefore,  wliatever  may  be  his  objection  to  keeping 
the  treaty,  1  believe  his  power  is  gone ;  and  the  results  to  civilisa- 
tion, I  think,  I  need  scarcely  point  out  to  you.  There  is  one 
thing  most  important.  The  steamers,  which  leave  Liverpool,  reach 
Accra  in  22  days;  therefore  you  have  only  a  march  of  10  miles 
across  the  plain,  and  you  immediately  attain  an  altitude  of  1600 
feet.  The  mornings  there  are  cool  and  pleasant.  Europeans  have 
lived  at  Akrapong  for  thirty  and  even  thirty-five  years,  and  I  have 
seen  children  going  home  for  the  first  time  to  Europe,  six  and 
eight  years  old,  bom  in  those  mountains.  I  therefore  see  no 
objection  to  the  exploration  of  that  country  being  carried  out,  and 
the  really  rich  stores  of  gold,  which  it  produces,  opened  up  to  our 
enterprising  miners,  who,  no  doubt,  will  go  up  there. 

As  I  have  said  before,  the  steamers  from  Liverpool  could  take 
you  to  Accra  in  22  days ;  and  I  think,  beyond  the  disagreeable 
experience  of  a  sea-voyage,  nothing  more  is  to  be  met  with  after 
you  have  once  landed  at  Accra.  As  I  said,  you  have  only  10  miles 
of  plain,  and  beyond  that  you  have  a  pleasant  altitude  of  1600  feet, 
with  forests  in  which  you  may  walk  without  even  your  hat  on. 
The  country  towards  the  Niger,  far  to  the  north,  is  all  a  large 
open  prairie-land  with  clumps  of  trees  and  tall  grass.  It  is  a 
country  in  which  all  kinds  of  animal  life  are  found.  I  may  tell 
you  that  a  bullock  costs  at  Saiga  48.  6(2.,  a  sheep  6d.,  and  fowls 
about  Id.  each.  Here  are  tribes  of  Mahomedans,  whose  great 
power  is  in  their  cavalry;  and  I  have  no  doubt,  the  power  of 
King  Cofifee  Calcalli  having  been  broken,  these  enterprising  men 
will  press  down  to  the  Coast,  to  taste  the  sweets  of  what  they 
call  the  white  man's  trade. 

With  regard  to  agriculture,  I  am  afraid  the  Ashantees  are  some^ 
what  backward.  I  found  nothing  but  green  plantains  on  our 
line  of  march,  and  a  very  few  yams,  which  I  may  describe— to 
those  who  do  not  know  what  they  are — as  very  lai^  potatoes. 
But  these  are  only  found  in  very  small  patches  of  the  forest, 
and  they  seem  to  be  very  careful  only  to  clear  away  just  as 
much  as  will  supply  their  simple  wants.  I  must  tell  you  our 
road  was  a  simple  hunter's  path,  until  we  got  within  some  12  miles 
of  Coomaside,  where  the  villages  began,  and  there  the  roads  are 
better :  I  suppose,  in  order  that  the  lieges  of  the  King  of  Ashantee, 
when  called  upon  to  deliver  their  heads  to  his  Majesty's  pleasure, 
may  be  able  quickly  to  perform  that  duty.  There  is  no  trade 
with  Coomassie,  or  any  other  place  (except  Cape  Coast  Castle), 
other  than  what  is  required  to  supply  their  wants  in  rum  and 
cloth. 
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Tlie  timber  of  these  forests  is  most  magnificent.  Yon  see  trees 
of  a  kind  half  teak,  half  mahogany,  which  tower  np  180  feet  before 
you  come  to  a  single  branch.  There  is  a  tree  called  the  "  Aboo," 
which  is  very  valuable  there,  though  I  doubt  whether  it  could  be 
brought  to  England.  There  can  be  no  question  as  to  the  amount 
of  gold  which  is  to  be  obtained  there.  As  I  said  before,  the  distance 
ftom  Accra  to  the  gold-producing  region  is  so  short,  it  is  only  a 
matter  of  time  before,  I  suppose,  we  shall  be  all  eating  with  gold- 
handled  knives  and  off  gold  plates. 

It  was  supposed  that  horses  and  mules  would  not  live  there.  Now, 
we  took  with  us  six  horses  from  Madeira  and  three  mules.  All  I 
can  say  is,  that,  with  the  very  little  care  which  wd  were  able  to  give 
them,  these  horses  lived  till  we  came  down  within  three  days' 
march  of  Cape  Coast  Castle,  when  they  suddenly  succumbed  for 
want  of  grass ;  but  eastward  on  the  plain  bordering  the  Volta,  and 
in  the  Akropong  mountains,  they  lived  remarkably  well,  and  it  was 
only  when  we  came  to  a  forced  march  and  found  no  grass  in  those 
forests,  that  they  began  to  give  way.  I  am  also  afraid  to  confess  to 
the  company  present,  which  includes  so  large  a  number  of  ladies, 
that  we  were  so  ungallant  as  to  press  the  ladies  into  our  service  to 
carry  our  stores  for  us.  If  I  should  ever  be  called  upon  to  go  out 
again  and  raise  a  force  to  oppose  an  enemy  on  that  coast,  I  should 
most  certainly  recommend  Her  Majesty's  GU>vernment  to  call  upon 
the  ladies  of  the  Protectorate  to  take  musket  and  gun,  and  leave 
the  men  alone  at  home.  I  may  also  say  that  there  was  nothing 
that  created  more  terror  in  the  minds  of  our  very  troublesome 
feiithful  allies  than  when,  on  more  than  one  occasion,  I  threatened 
to  bum  their  camp  and  send  them  back  home  to  their  women.  That 
seemed  to  alarm  them  more  than  anything  else,  and  I  assure  you 
I  did  not  spare  them. 

At  Akropong,  at  ELhebi,  at  Kukerantimy,  at  Abune,  at  Abokobi,. 
at  Addab,  and  at  Accra,  there  are  Mission  Stations  belonging  to  the 
Basle  Mission,  and  I  am  delighted  to  have  the  opportunily  of  bearing 
testimony  in  public  to  the  kindness  with  which  they  received  us  at 
all  their  stations,  the  hospitality  they  were  enabled  to  afford  us,  the 
assistance  they  gave  us  in  providing  skilled  artificers  for  our  force 
in  the  shape  of  carpenters,  blacksmiths,  fGirriers,  shoemakers,  and 
also  for  putting  in  the  field  200  very  capital  soldiers ;  indeed,  in 
&ct,  the  only  reliable  men  that  I  raised  in  the  Protectorate  except 
the  Houssas.  Their  Mission  Stations  along  the  whole  line  of  march 
as  far  as  Khebi  were  always  open  to  us ;  their  clear  ground  always 
formed  our  camp.  At  Akropong  they  had  very  large  plantations  of 
coffee  and  tobacco.    Their  system,  I  was  going  to  say,  of  Christian- 
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izing  tlie  natives  Ib  also  to  teach  them  the  useful  trades,  which  I 
tell  you  they  provided  ns  with  artificers  in ;  and  I  am  sure  a  great 
future  is  before  them,  and  for  the  results  of  their  system  of  educatioa 
and  Christianizing  the  natives. 

I  may  give  you  an  instance  of  the  difficulties  we  sometimes  had 
to  meet  with,  not  only  from  slavery,  but  also  from  the  fetish.  At 
Assuom  I  was  very  careful  that  my  camp  should  be  pitched  outside 
the  town,  so  that  they  should  not  be  molested  in  any  way.  When 
I  reached  there  the  Chief  came  out  to  see  me.  I  hoped  that  be 
would  express  the  gratitude  he  felt  for  the  care  I  had  taken  that  he 
should  not  be  troubled  with  our  people  in  his  town.  But  I  was  very 
much  astonished  when  he  said  to  me, ''  One  of  your  men  has  fired  off 
a  gun  on  a  day  on  which  our  fetish  forbids  any  gun  to  be  fired  or 
any  work  done ;"  and  these  fetish  days  number  some  four  days  out 
of  the  seven.  I  expressed  my  regret  that  anything  should  be  done 
to  annoy  his  Majesty  or  his  Majesty's  Fetish;  and  he  said  very 
ooolly  to  me,  **  I  am  going  to  fine  you."  I  explained  to  his  Majesty 
that  we  had  come  there  to  help  him  against  his  enemy,  the  King  of 
Ashantee,  and  that  we  hardly  expected  to  be  fined  for  what  was  at 
all  events  an  accident,  and  not  intended.  But  he  said  that  such  was 
the  case,  and  he  would  consider  what  the  amount  of  the  fine  should 
be,  and  I  must  pay  a  fine.  I  thought  I  had  better  end  that  by  fining 
him  fifty  carriers,  which  I  did.  His  Majesty  then  saw  the  error 
which  he  had  committed,  and  I  am  a&aid  to  state  that  part  of  his 
fine  was  paid  in  women.  However,  I  was  very  glad  to  get  over 
the  difficulty  in  that  way. 

I  told  you,  when  opening  my  address,  I  was  afraid  I  had  not  the 
eloquence  which  would  do  justice  to  the  occasion  which  has  brought 
me  before  yon.  I  can  only  say,  if  there  is  any  gentleman  who 
would  like  to  put  any  question  to  me,  I  should  be  most  delighted  to 
answer  him  and  to  give  him  the  information  he  desires,  if  it  is  in 
my  power. 

Sir  Garnet  Wolseley,  on  being  called  upon  by  the  President,  said  that 
when  he  entered  the  service  many  years  ago,  one  of  the  first  lessons  he  was 
taught  was  that  the  greatest  misfortune  that  could  possihly  occur  to  an  officer 
in  fler  Majesty's  service  was  to  he  taken  by  surprise.  He  was  sorry  to  con- 
fess at  the  present  moment  that  he  felt  in  that  very  uncomfortable  position. 
He  came  there,  having  been  kindly  invited,  to  listen  to  a  paper  by,  he  hoped 
he  might  call  him,  his  friend  Captain  Glover,  who  certainly  was  one  of  his 
most  able  colleagues  during  the  late  war.  He  had,  therefore,  not  come  there 
prepared  to  make  a  speech.  Captain  Glover  had  so  minutely  described  the 
country  through  which  he  passed  that  he  had  left  him  but  very  little  to  say. 
There  were  one  or  two  points,  however,  that  perhaps  the  meeting  would  like  to 
hear  a  word  about.  First  with  regard  to  the  supplies.  Captain  Glover  bad 
spoken  of  the  great  difficulty  he  bad  in  finding  supplies,  and  he  must 
say  that  his  difficulties  were  quite  as  great — that   he  found   the  coimtry 
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through  which  he  passed  inhahited  by  a  people  who  were  a  hungry  |x?ople, 
but  had  very  little  to  eat.  The  daily  food  of  a  large  portion  of  them  consisted 
of  snails ;  but  the  snails  were  certainly  of  a  very  large  size.  Even  in  Cape 
Coast  Castle  these  snails  were  seen  sold  on  a  stick ;  they  fry  tliem,  after  having 
dried  them  in  the  sun.  Of  course  they  had  yams  and  plantains.  With 
regard  to  sheep  or  fowls,  he  did  not  think,  during  the  whole  march  between 
Cape  Coast  Castle  and  Coomassie,  he  ate  a  portion  of  a  sheep  or  a  fowl  that 
came  from  the  country.  All  supplies  had  to  be  drawn  from  neighbouring 
countries,  and  even  from  England  The  country  they  passed  through  was 
very  much  the  same  as  that  described  by  Captain  Glover.  It  was  a  forest 
country  from  first  to  last.  Of  conrse  round  Cape  Coast  Castle  and  in  the 
immediate  neighbourhood  of  our  posts  the  forests  had  been  from  time  to 
time  cut  down — the  primeval  forest — and  its  place  had  been  taken  by  a  large 
undergrowth  of  from  20  to  30  and  even  40  feet  high.  Beyond  that  zone 
of  imderwood  we  get  into  the  primeval  forest,  and  there,  as  Captain  Glover 
had  said,  the  trees  are  of  an  immense  size.  They  were  very  peculiar  trees, 
mostly  baobabs,  mahogany  and  iron-wood.  In  describing  a  tree  in  those 
regions,  the  best  way  of  bringing  home  to  the  people  who  have  never  seen 
them  some  idea  as  to  their  size  and  shape,  is  by  saying  that  they  were  like  a 
Large  candlestick, — a  great  big  stem,  and  nothing  else,  with  a  large  top.  The 
best  representation  of  the  size  of  one  of  those  trees  in  our  country  that  he 
oould  give  them  was  Nelson's  monument  in  TVafalgar  Square.  A  good  sized 
tree  was  quite  as  large  round  the  girth,  and  quite  as  tall,  and  had  no  branches 
except  at  the  top.  In  marching  through  this  country  there  was  a  great  under- 
growth, so  that  you  could  never  see  any  distance,  and  in  fact  after  you  had 
been  marching  through  it  for  some  days  the  first  impressions  wore  off  very 
quickly.  First  of  all,  you  said,  "  How  very  grand  these  trees  are!"  but  after 
you  b^»me  accustomed  to  them  and  to  the  creepers  and  the  vegetation  gene- 
rally, it  quickly  palled  upon  you,  and  you  got  thoroughly  tired  of  it ;  so  much  so, 
that  the  only  description  he  could  give  of  the  march  to  Coomassie  was,  that  it 
'  was  like  marching  through  the  ITiames  Tunnel — a  tunnel  of  trees.  They  very 
seldom  saw  the  sun,  which  was  perhaps  very  fortunate  for  them.  They  saw 
very  little  of  their  enemies,  though  they  occasionally  unfortunately  felt  their 
effects.  The  geographical  information  obtained  of  the  country  was,  as  far  as  the 
Expedition  went,  considerable — wherever  our  columns  went  the  country  was 
very  carefully  and  accurately  sxirveyed.  Astronomical  observations  were  taken 
wherever  they  went;  the  latitudes  and  longitudes  of  the  various  places  we 
arrived  at  were  laid  down;  and  he  was  happy  to  have  here  the  opportunity 
of  bearing  testimony  to  the  able  services  performed  by  a  very  gallant  officer 
who,  he  was  sorry  to  say,  lost  his  life  there— an  officer  under  whose  able  direc- 
tions most  of  those  observations  were  taken  and  nearly  all  these  surveys  made. 
He  alluded  to  a  very  great  friend  of  his,  an  officer  who  performed  very  good 
service  on  a  previous  occasion  when  he  had  the  honour  and  pleasure  of  being 
associated  with  him — Captain  Huish.  Sir  John  Glover  had  paid  a  very  great 
tribute  of  respect  to  the  negro  women  on  the  coast,  and  he  could  corroborate 
his  statement  most  fully.  The  men  as  carriers  were  nearly  as  unreliable  as 
th^  were  as  soldiers.  When  he  first  went  there  he  had  most  high  notions 
of  being  able  to  call  upon  their  honour,  and  appeal  to  their  patriotic  feelings, 
and  to  try  to  develop  some  love  of  country  among  them.  He  was  most  averse 
to  coercive  measures ;  but  he  found,  after  some  stay,  that  a  man  whom  he 
had  often  read  of,  he  meant  the  King  of  Dahomey,  and  to  whom  he  had  often 
heard  reference  made,  was  a  man  of  very  considerable  wisdom — a  wisdom 
which  he  appreciated — because  he  kept  a  large  army  of  Amazons.  The  women 
were  really  a  far  finer  fighting  race  than  the  men,  and  the  King  was  quite 
right  in  leaving  the  men  at  home  to  look  after  the  children  while  the 
women  went  out  to  fight    When  he  arrived  in  the  country  he  found  it  was 
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customary  when  war  was  declared  for  all  the  men  to  leave  their  villages  and 
go  out  to  fight.  When  the  men  were  gone  the  women  collected  in  large  bodies, 
painted  their  faces  and  their  bodies  white,  and  scoured  round  the  towns  with 
brooms.  If  they  caught  an  unfortunate  man  they  fell  upon  him  and  beat  him. 
After  the  men  had  been  ordered  out  from  Gape  Coast  Castle,  he  had  a  levee 
one  day,  or  perhaps  he  ought  to  say,  a  drawing;  room.  It  was  a  crowded  one, 
as  drawing  rooms  very  often  are ;  all  the  ladies  of  Cape  Coast  Castle  were 
there ;  they  came  and  told  him  that  they  were  very  anxious  indeed  that  all 
their  brothers,  fathers,  and  husbands  should  go  out  to  fight  for  the  English, 
and  they  said  they  were  prepared  to  give  any  man  they  might  catch  in  the 
place  a  good  beating.  He  told  them  he  hoped  they  would  give  him  an 
additional  one  on  his  own  account 

The  effect  of  opening  the  road  to  geographical  discovery,  as  the  Expedition 
had  done,  he  thought^  efifcctually,  would  be  to  throw  open  the  interior  of 
Africa  in  a  manner  that  it  had  never  been  done  before.  When  he  arrived  upon 
the  coast  he  found  the  name  of  England  at  the  very  lowest  possible  ebb.  l^o 
one  in  Africa  had  the  least  respect  for  the  name  of  England ;  but,  when  the 
Expedition  left,  he  had  no  hesitation  in  saying  that,  through  the  valour  of 
her  Majesty's  army,  navy,  and  marines,  and  the  officers  and  men  that  he  bad 
the  honour  of  commanding,  the  name  of  England  was  left  upon  the  highest 
pinnacle  that  a  nation  could  be  left  upon  as  regards  its  reputation  on  that 
coast.  But,  sentiment  apart,  the  practiod  result  would  be  that  future  explorers 
would  have  a  very  easy  task  in  penetrating  into  the  interior,  relying  upon 
what  has  been  very  much  abused  in  this  country,  namely,  the  prestige  of 
the  arms  of  England.  These  arms  have  left  behind  them  such  an  indelible 
mark  upon  the  country,  and  we  have  marked  upon  the  face  of  Ashantee  a 
memento  of  the  power  of  England  so  deeply  imprinted  in  the  minds  of  the 
people,  that  he  did  not  think  any  explorer  would  have,  for  many  years  to  come, 
any  difficulty  in  penetrating  into  the  very  heart  of  Africa,  certainly  from 
the  western  portion  of  it 

He  had  not  the  opportxmity  of  passing  through  the  same  gold-bearing  dis- 
tricts that  Captain  Glover  had ;  but,  to  convey  an  idea  of  reSly  how  rich  the 
country  must  be  in  gold,  he  had  himself  seen  at  Cape  Coast  Castle,  after  a 
shower  of  rain,  old  women,  who  could  not,  perhaps,  otherwise  obtain  a 
livelihood,  washing  for  gold  in  the  gutters  of  the  streets ;  and  although  the 
amount  of  gold  was,  naturally,  very  small,  as  they  had  been  engaged  in  this 
employment  probably  from  time  immemorial,  they  were,  no  doubt,  enabled  to 
get  a  sufficient  amount  of  gold  to  afford  them  a  livelihood.  This  was  sufficient 
alone  to  prove  that  the  country  is  teeming  in  gold.  Where  the  main  deposit 
of  gold  may  be,  has  to  be  discovered  hereafter  by  those  gold-miners  to  whom 
Sir  John  Glover  had  referred  as,  perhaps,  at  some  future  time  going  out  there 
in  search  of  it  He  would  not  himself  care  to  be  one  of  those  gold  discoverers^ 
because  he  thought  it  the  most  horrid  climate  that  one  ever  had  to  do  with. 
It  is  a  climate  in  which  the  first  question  you  ask  every  day  i9,  '*  Who  is 
ill  ?**  and  as  every  man  comes  to  you  to  do  business,  before  he  tells  you  what 
it  is,  you  look  him  in  the  face  to  see  whether  he  is  ill  of  fever  or  not.  He 
oould  not,  therefore,  hold  out  much  hopes  of  pleasurable  excitement  to  the 
gold-seekers  who  might  intend  to  visit  that  coasts  No  doubt  those  who  sur- 
vived— ^not  a  very  large  number — would  bring  back  a  considerable  quantity  of 
gold.  The  gold  as  manufactured  by  the  people  of  Ashantee  themselves  has 
been  exhibited  in  London  for  some  time,  and  it  certainly  is  of  a  very  curioua 
nature,  bearing  great  resemblance  in  form  and  shape  to  Egyptian  patterns ;  sa 
that  there  must  have  been  at  some  time  or  other  in  the  history  of  the  world  a 
connection  between  the  East  of  Africa  and  the  West  This  is  further  borne 
out  by  the  great  jewel  of  the  country — if  it  might  be  called  so^tl^e  Accra 
beads.    It  is  a'  bead  very  little  known,  but  they  tell  us  on  the  coast  it  is  found 
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in  the  mterior  of  Africa  about  Lake  Tchad,  and  that  great  numbers  of  them 
are  dug  up  there ;  but  no  one  knows  when  they  were  made,  how  they  were 
made,  or  where  they  came  from.  They  are  evidently  of  Egyptian  construc- 
tion, and  must  have  been  manufactured  at  some  very  early  period  of  Egyptian 
history. 

No  one  knows  what  the  Ashantees  worship.  They  may  worship  anything — an 
old  pair  of  boots,  or  anything  that  they  may  happen  to  take  a  fancy  to.  Along 
the  roads  by  which  the  Expedition  marched  the  most  curious  things  were  found 
worshipped.  In  many  places,  every  tree  had  a  small  piece  of  white  linen 
ilGLSten^  to  it ;  and  old  chattels,  earthen  pots,  stones,  jaw-bones  of  human  beings, 
and  various  teeth  of  animals,  were  found  collected  about  trees,  all  of  which 
they  evidently  worshipped  in  some  peculiar  way.  They  seem  to  have  a  very 
curious  idea  of  a  deity ;  but  the  fixed  idea  in  their  minds  is  not  of  a  good 
deity,  but  of  an  evil  spirit. 

One  of  the  greatest  results  that  we  looked  forward  to  from  the  late  war 
was  one  which  England  might  regard  with  pride,  namely,  that  the  breaking  up 
of  the  Ashantee  kingdom  would  bring  about  the  abolition  for  ever  of  the 
practice  of  human  sacrifices.  Some  long  time  ago,  human  sacrifices  were 
quite  as  common  in  the  neighbourhood  of  Cape  Coast  Castle  as  they  were  in 
Ashantee.  When  people  in  England  talked  of  the  horrors  of  human  sacrifices 
in  Ashantee,  they  forgot  that  the  countries  over  which  we  ruled  were  formerly 
given  to  these  practices  quite  as  much  as  the  Ashantees  were  at  the  present 
moment.  The  last  news  he  had  heard  from  the  coast  was  that  the  King 
had  sent  down  one  of  his  sods  to  be  educated  at  Cape  Coast  Castle,  and  he 
had  told  the  rulers  there  that,  although  he  could  not  prevent  these  sacrifices^ 
he  would  mitigate  them  as  much  as  possible.  When  the  £xpediti(Mi  entered 
CooD:iassie  it  passed  by  a  very  hirge  sort  of  jungle-grass  place,  where  they 
threw  all  the  bodies  that  they  sacrificed.  The  principal  medical  ofiBcer  of  the 
force  on  the  evening  they  arrived  in  Coomassie  happened  to  be  billeted  in  the 
house  of  the  chief  executioner.  During  the  evening,  he  asked  him  a  great 
number  of  questions  with  reference  to  the  number  of  sacrifices  that  had  been 
made  during  the  last  year.  He  spoke  in  a  manner  in  which  you  might  hear  a 
butcher  very  often  speak.  When  he  was  asked  how  many  men  he  was  in  the 
habit  of  killing,  he  said,  •*  Well,  the  fact  is  we  kill  every  day.  We  do  not  kill 
on  Fridays  and  Sundays,  but  we  kill  every  other  day."  And,  upon  being 
asked  how  many  men  he  generally  killed,  he  said,  "  Sometimes  we  kill  five> 
sometimes  ten,  sometimes  twenty.^  He  was  asked  how  many  he  .had  killed 
during  the  year.  He  said,  "  Well,  I  cannot  say,  but  I  should  say  betwe^i 
two  thousand  and  three  thousand  up  to  the  present  time/  The  place  into 
which  the  bodies  were  thrown  was  close  to  where  the  naval  brigade  were 
bivouacked  for  the  night,  and  some  officers  went  in,  and  from  them  he  learned 
the  horrors  of  the  place.  It  was  a  deep  sort  of  glen,  and  was  a  perfect  Golgotha. 
In  the  foreground  there  were  twenty,  or  thirty,  or  forty,  J'resh  bodies,  and 
the  remains  of  thousands  and  thousands  of  others.  It  was  the  most  fearful 
place  that  the  medical  officers  who  described  it  had  ever  seen,  and  they  had 
seen  very  curious  places ;  they  said  they  had  never  contemplated  anything 
so  horrible.  If,  therefore,  we  could  look  forward  to  no  other  result  from 
this  war— though  certainly  he  was  hopeful  enough  to  look  forward  to  many 
other  results  of  benefit  to  England  and  the  civilised  world  as  accruing  from  it 
—still,  if  no  other  result  was  to  be  obtained  than  the  lessening  or  the  eventual 
abolition  of  this  horrible  system  of  human  sacrifices,  he  thought  the  blood  we 
had  shed,  the  lives  we  had  lost,  and  the  treasure  we  had  expended,  would  not 
have  been  expended  in  vain. 

In  order  to  put  a  stop  to  the  internal  wars  of  Africa,  by  which  slaves  are 
obtained,  there  was  only  one  real  means  by  which  it  could  be  done ;  and  this 
means,  he  was  sorry  to  say,  would  not  be  very  acceptable  to  a  great  number  of 
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the  mercantile  community  of  this  co^lnt^3^  It  is  by  prohibiting  for  ever  all 
importations  to  any  part  of  the  West  Coast  of  arms  or  ammunition.  By 
stopping  the  importation  of  powder  and  guns,  you  stop  the  means  of  making 
war,  and  by  stopping  the  means  of  making  war  you  stop  all  means  of  getting 
slaves,  and  therefore  you  put  an  end  to  human  sacrifices.  We  spent  millions 
of  money  in  the  abolition  of  slavery ;  we  kept  up  an  expensive  squadron  of 
ships  on  the  coast  for  many  years,  losing  the  valuable  lives  of  sailors  and 
marines,  and  yet  slavery  still  exists  on  the  coast,  and  wars  are  still  carried  on. 
If  the  same  means  that  were  adopted  for  putting  an  end  to  slavery  and  the 
exportation  of  slaves  were  adopted  with  reference  to  the  importation  of  arms  ; 
if  there  was  an  international  convention  of  nations — and  he  was  sure  no  nation 
would  dare  to  come  forward  and  say  they  would  not  join  it — if  all  nations 
agreed  to  allow  ships  to  be  visited  and  to  prevent  the  importation  of  arms  on 
the  West  Coast  of  Africa,  he  did  not  think  we  should  ever  have  a  war  there 
again. 

Captain  the  Hon.  E.  R.  Fbemaktle,  c.b.,  c.m.g.,  r.n.,  said  that  he  was 
afraid,  although  Sir  Bartle  had  been  kind  enough  to  introduce  him  as  an  old 
member  of  the  Society,  what  he  had  to  say  would  not  be  very  interesting  after 
-the  highly  important  and  interesting  speech  of  his  friend  Sir  Garnet  Wolseley, 
with  whom  he  had  the  honour  to  co-operate. 

He  could  confirm  what  was  said  by  Sir  John  Glover  as  to  the  utter  want  of 
■animal  life  on  that  part  of  the  coast.  It  appeared  to  him,  from  a  not  very 
•extensive  experience,  that  aninaal  life,  like  human  life,  was  exceedingly  scarce 
where  the  bush  or  forest  is  exceedingly  thick.  About  Cape  Coast  there  was 
very  little  animal  life,  and  what  there  was  consisted,  at  any  rate  as  far  as 
he  could  see,  of  ants.  He  had  the  ciuriosity,  a  few  days  after  a  little  skir- 
onish  near  Dimquah,  in  which  his  friend  Sir  Francis  Festing  was  engaged,  to 
go  over  the  battle-field  only  three  or  four  days  after  the  action.  He  had  not 
been  engaged  in  that  action,  and  felt  a  curiosity  in  going  over  it,  though  he 
was  warned  not  to  do  so.  He  was  told  by  the  interpreter,  in  language  which 
he  had  no  doubt  was  excellent  English,  but  which  struck  him  as  a  little  curious, 
ihat  if  he  went  there  he  would  find  it  "  comipt."  Well,  he  found  that  it  was 
indeed  "  corrupt"  He  would  not  dwell  on  the  many  dead  bodies  about,  but 
the  ants  were  exceedingly  numerous.  When  he  saw  a  large  quantity  of  ants 
And  thought  "  Ah !  here  is  a  curiosity,"  after  the  first  experience  he  found  he 
had  better  step  on  one  side,  because  it  was  a  body.  It  was  extremely  difficult  to 
«ee  for  any  distance  owing  to  the  thickness  of  the  bush.  He  recollected  that 
when  his  friends  of  the  Staff,  some  of  whom  were  left  behind,  all  of  whom 
were  exceedingly  energetic  and  zealous  officers,  when  they  came  out  their  zeal 
surpassed  all  bounds— they  came  there  with  spy-glasses  slung  over  their 
shoulders.  They  went  through  the  bush  in  the  most  energetic  manner  and 
surveyed  every  place  within  a  region  of  several  miles  firom  Cape  Coast ;  but 
they  soon  found  that  to  carry  spy-glasses  was  a  delusion,  for  you  can  never  see 
anore  than  a  few  yards*  distance.  Here,  at  all  events,  the  soldier  and  the  sailor 
were  on  equal  terms — no  one  knew  that  in  the  very  next  bush  there  might 
not  be  an  Ashantee  ready  to  fire.  That  was  the  excitement  of  the  thing,  no 
•doubt ;  but  it  was  not  exactly  warfare,  according  to  the  ordinary  military 
pattern,  and  our  spy-glasses  and  our  general  information  as  regards  warfare 
•were  a  little  at  fault    So  much  for  the  nature  of  the  country. 

The  old  tradition  is,  that  Ashantis  and  Fantis  descended  from  the  same 
-Stock ;  that  they  went  to  war  together  on  one  occasion,  and  divided  into  two 
|)art8,  one  going  to  the  right  and  the  other  to  the  left.  One  part  lived  upon 
a  certain  ix)ot  called  Fanti,  and  they  turned  into  Fantis,  and  lived  in  that 
|)art  of  the  country;  and  the  others  turned  into  Ashantis.  How  far  that 
may  be  true  he  knew  not,  but  this  he  could  say,  from  his  own  experience', 
that  the  languages  are  almost  exactly  identical;  that  a  Fanti  can  scarcely 
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tell,  except  by  the  intonation  of  the  Ashanti,  whether  he  is  speaking  Fanti  or 
Asbanti.  They  might  be  dialects  of  the  same  language,  bat  certainly  their 
languages  are  almost  exactly  similar.  We  had  heard  a  great  deal  of  the 
cowardice  of  the  Fantis  and  the  extreme  courage  of  the  A^antis.  There  is 
a  certain  amount  of  truth  in  that  statement,  but  we  are  a  little  inclined  ta 
exaggerate  both  the  cowardice  and  the  courage.  We  are  behind  the  scenes 
with  the  Fantis.  We  see,  when  we  say  to  these  Fantis,  "  Come  on  I  **  they 
do  not  always  come  on.  Well,  this  is  awkward ;  but  we  do  not  see  when 
Amanquatiah,  or  any  other  of  the  chiefs  of  the  Ashantis  say,  "Come  on  I '^ 
(to  the  Ashantis)  and  they  do  not  come  on.  We  merely  know  that  tliey  are 
there  in  the  bush ;  they  do  not  move  out  to  attack  us,  and  our  friends 
will  not  move  out  to  attack  them.  That  is  their  system  of  fighting ;  and 
those  officers  engaged  in  the  early  jmrt  of  the  war  said  that,  when  Fanti& 
alone  were  arrayed  against  Ashantis,  their  system  of  fighting  was  this :  they 
cleared  a  certain  portion  of  ground  in  front  of  either  army,  and  that  being 
done,  and  a  certain  amount  of  war  paths  cut,  they  thought  now  was  the  Ume- 
to  have  a  little  fight.  They  went  along  their  war  paths  from  their  camp  till- 
they  came  to  the  open,  and  there  they  stopped.  The  courageous  people  nred> 
and  the  other  courageous  people  on  the  other  side  also  fired.  This  was  a  very 
interesting  engagement,  and  occasionally  some  very  bold  man  came  out  and 
showed  himself;  then  there  was  more  fire.  At  last  one  side  or  the  other, 
generally  the  Fantis,  got  short  of  ammunition,  or  were  a  little  deficient  itk 
courage,  and  they  retreated;  and  when  the  Fantis  retreated,  the  Ashantis 
occupied  their  ground.  Because  you  cannot  get  the  Fantis  to  move  on  is  na 
reason  that  they  are  so  exceedingly  cowardly.  As  regards  commerce,  "  The 
Ashantis  are  our  principal  traders,"  said  a  gentleman  who  had  a  very  large 
trade  on  the  Gold  Coast.  But  what  was  this  commerce?  He  (Captain 
Fremantle)  had  reluctantly  a  part  in  stopping  this  commerce,  by  establishing- 
a  blockade,  which  was  tolerably  effective.  This  trade  on  our  side  was  selling 
to  them  guns,  powder,  rum,  and  tobacco :  very  important  articles,  no  doubt^ 
to  the  Ashantis.  No  doubt  there  was  also  a  great  deal  of  cloth  sold.  But 
what  was  the  export  of  the  country?  These  goods  were  paid  for  almost 
entirely  in  gold-dust  The  Ashanti  produces  nothing.  He  digs  up  a  little^ 
gold,  and  that  is  all.  He  comes  into  the  Fanti  territory,  destroys  everything 
that  he  comes  across,  cuts  down  the  groves,  all  the  palm-trees,  prevents  them- 
from  making  palm-oil,  and  prevents  the  country  from  being  productive  in* 
any  way.  The  Fantis,  although  they  may  be  very  cowardly,  certainly  are  a 
little  more  productive.  They  manufacture  a  great  deal  better  jewellery  than 
the  Ashantis ;  they  do  work  in  certain  respects,  they  pay  attention  to  this 
palm-oil,  and  they  do  a  considerable  trade  in  that  article.  If  you  begin  ta 
civilise  an  Ashanti,  the  first  thing  you  will  produce  is  a  Fanti.  Therefore, 
when  we  abuse  the  Fanti  we  must  judge  also  of  the  Ashanti  exactly  as  we  find 
him ;  a  very  fine,  noble  savage,  addicted,  no  doubt,  to  human  sacrifices,  and 
to  many  other  customs  which  we  do  not  exactly  approve  of  in  this  country. 
His  chiefs  and  kings,  on  a  particular  occasion,  like  to  do  '*  custom.**  If  a 
king's  son  dies,  if  he  happens  to  be  killed  in  an  action  at  Elmina,  or  some- 
thing of  that  sort,  it  is  exceedingly  expedient  to  be  able  to  cut  off  the  beads 
of  all  the  slaves  that  have  been  a  little  unpleasant  to  yon.  If  you  have 
bad  an  unpleasant  word  with  a  servant,  you  know,  it  must  be  a  very 
azreeable  thing  to  cut  off  his  or  her  head ;  at  least  that  is  their  impression  on- 
the  subject,  and  that  is  what  the  "  noble  savage"  does.  A  great  deal  of  very 
false  sentiment  has  been  thrown  away  upon  the  "  noble  savage."  Some  of* 
these  days  civilisation  will  reach  him,  and  the  sooner  this  happens  the  better. 
But  you  must  either  have  the  *'  noble  savage,"  pur  et  simpie,  with  king- 
and  chiefs  cutting  h^s  off,  and  all  the  rest  of  it,  or  you  must  take  him  in  a 
certain  process  of  incubation.    The  first  thing  he  learns  or  unlearns  when 
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civilised  is  that  abject  submission  to  his  king  and  his  chiefs  that  leads  him 
to  go  on  his  own  track,  and  not  to  be  very  much  afraid  of  his  superiors.  He 
is  naturally  a  lazy  individual,  and  he  gives  way  to  his  laziness.  On  the 
other  hand,  he  learns  the  importance  of  trade ;  he  learns  it  is  some  advantage 
to  fill  his  pocket ;  and  he  gradually  assumes  the  arts  of  peace,  and  those  arts 
of  peace  are  surely  of  some  considerable  importance. 

With  regard  to  the  climate,  he  (Captain  Fremantle)  could  not  say  he  had 
felt  any  very  great  ill  effects  from  it ;  but  it  struck  him  on  his  first  arrival 
that  the  atmosphere  had  a  heavy  leaden  feeling,  and  so  it  was  all  the  while 
he  was  on  the  coast.  He  thought  this  might  have  been  some  misapprehension 
on  his  part,  because  people  get  accustomed  to  this  atmosphere,  heavy  and  laden 
as  it  was.  But  when  one  saw  the  mists  rising  every  morning,  especially  in  the 
rainy  season — when  you  saw  the  water  alongside  the  ship  full  of  vegetable 
matter — when,  if  you  moved  your  paddles,  there  was  a  most  unpleasant 
effluvium — you  felt  that  all  this  was  not  only  unpleasant,  but  that  there  was 
i\,n  atmosphere  of  unhealthiness  about  it.  On  leaving  the  Gold  Coast  for 
a  time,  he  had  not  got  a  hundred  miles  out  before  he  felt  the  greatest 
relief,  although  the  thermometer  was  not  lower.  But  on  returning  to  the 
Gold  Coast  again  he  felt  the  same  depressiou.  If  you  walked  a  mile  or 
two  you  felt  overcome.  He  could  not  help  thinking  that  this  was  very  much 
due  to  the  quantity  of  bush  round  about,  and  the  stagnant  swamps.  With 
increased  money  spent  there  and  more  civilization,  the  bush  might  be  cleared 
away,  ^e  swamps  drained,  and  facilities  created  for  going  from  Cape  Coast,  say 
to  the  Akropong  hills  or  other  mountains  where  it  is  comparatively  healthy, 
and  if  you  dad  so  you  would  make  the  place  very  different  from  what  it  is  at 
present. 

Mr.  Hutchinson  said  that  what  had  fallen  both  from  Sir  Gamet  Wolselev 
and  Sir  John  Glover  quite  confirmed  the  view  he  and  those  who  went  with 
him  had  taken  with  regard  to  the  future  of  the  West  Coast  of  Africa,  more 
especially  the  parts  near  the  Gold  Coast,  in  consequence  of  the  campaign  so 
successfully  terminated  there.  Sir  Gamet  Wolseley  mentioned  the  J^ng  of 
Dahomey.  That  king  appeared  to  have  regularly  adopted  the  plan  of  attacking 
the  very  peaceful  city  of  Abbeokuta ;  and  one  of  the  results  of  the  Ashantee 
campaign  is,  that  we  hear  the  King  of  Dahomey,  instead  of  attacking  Abbeo- 
kut«^  as  he  usually  had  done  for  his  autumn  manoeuvres,  had  drawn  off,  and 
manifested  no  intention  of  doing  so.  As  to  the  introduction  of  Christianity  and 
■civilisation  into  those  parts,  he  was  glad  to  hear  Sir  John  Glover  speak  of  the 
praise  and  honour  that  was  due  to  the  work  of  the  B&sle  Missionary  Society. 
They  had  done  a  noble  work  in  that  part  of  the  world,  and  they  were  prepared, 
notwithstanding  the  difficulties  they  had  experienced,  to  go  there  again  and 
occupy  the  same  places  from  which  they  had  been  driven ;  indeed,  Sie  very 
men  who  were  in  captivity  were  prepared  to  return  to  Coommassie,  if  an  oppor- 
tunity was  afforded  them.  He  thanked  Sir  John  Glover,  in  the  name  of  the 
Church  Missionary  Society,  for  the  noble  testimony  he  had  borne  to  the  con- 
duct and  steadiness  of  the  200  Christians,  the  results  of  the  work  of  the  Bftsle 
Missionary  Society,  who  accompanied  him  in  his  campaign.  He  was  much 
pleased  to  hear  Sir  Gamet  Wolseley  say  one  of  the  results  of  the  campaign 
would  be  to  put  an  end  to  the  abominable  and  odious  system  of  human  sacnfioes. 
He  mentional  this,  because  in  the  recent  debate  in  the  House  of  Commons 
more  ignorance  was  exhibited  on  the  general  question  than  could  have  been 
expected  from  our  legislators ;  a  statement  being  made  that  one  of  the  results 
of  the  abolition  of  the  slave-trade  on  the  West  Coast  of  Africa  was,  that  the 
population  now  pressed  so  fast  upon  the  means  of  subsistence  that  they  had 
to  resort  to  human  sacrifices  to  keep  them  down.  He  hoped  such  statements 
would  not  be  made  again,  and  that  the  result  of  the  war  would  be  that  no 
more  hunmn  sacrifices  would  be  heard  of  either  in  Dahomey  or  the  kingdom 
of  Ashantee. 
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The  President,  in  returning  thanks  to  the  officers  and  gentlemen  who  had 
addressed  the  meeting,  congratulated  the  audience  on  the  amount  of  informa- 
tion that  had  heen  elicited  on  a  variety  of  topics  connected  with  the  little- 
known  coimtries  of  the  Gold  Coast.  Our  more  immediate  concern  was  witfi 
the  geography  of  the  suhject ;  and  with  regard  to  this,  all  members  of  the 
{Society  would  be  glad  to  hear  what  had  been  said  as  to  the  opening  up  of  ^is 
most  interesting  country,  which  was  anticipated  as  the  result  of  the  successful 
operations  of  Sir  Garnet  Wolseley  and  his  gallant  companions  by  sea  and  by 
land.  It  appeared  as  if,  for  the  first  time,  the  veil  was  lifting  up  which  had 
concealed  the  interior  of  Africa  from  our  view.  These  expeditions,  though 
they  might  not  reach  beyond  a  few  hundred  miles,  showed  the  possibility  of 
penetrating  far  into  that  unexplored  interior  when  once  you  were  out  of  the 
reach  of  that  leaden  atmosphere  which  had  been  so  well  described  by  Captain 
Fremantle.  The  very  interesting  account  which  had  been  given  of  the  effect 
produced  by  only  one  generation  of  those  noble  German  missionaries  who  have 
established  themselves  at  Akropong  and  other  places  in  tiie  interior — ^what  you 
have  heard  of  their  determination  not  to  be  deterred  in  the  noble  work  they 
had  undertaken — aU  show  that  when  the  nations  of  Europe  who  join  with  us 
in  their  desire  to  know  more  of  the  interior  of  Africa  once  apply  their  minds 
to  the  task,  it  was  not  such  difficulties  as  have  hitherto  excluded  us  which 
would  keep  them  out  from  the  interior.  It  was  quite  clear  to  those  acquainted 
with  such  savage  nations  as  Sir  Garnet  has  been  dealing  with,  that  such  a 
lesson  as  his,  once  taught  them,  would  not  be  soon  forgotten,  and  that  the 
memory  of  Sir  Garnet  and  his  companions  would  live  long  after  they  have 
joined  ihoaa  noble  companions  whom  they  left  behind  them  on  those  shores. 


Tkirteenih  Meeting,  Ut  June,  1874. 

The  RwHT  Hon.  Sib  H.  BARTLE  FRERE,  k.c.b.,  k.c.8.i.,  etc.,    " 
President,  in  the  Chair. 

Presentations. — John  Bobinson,  Esq. ;  Captain  J,  A,  Elmalie. 

Elections. — WUliam  Boyle  Barbour,  Esq.;  John  Blaneh,  Esq,; 
James  Brogden,  Esq  ;  Alexander  M,  Bruce,  Esq  ;  John  Oldfield  Ohadwick, 
Esq.;  Cohmd  James  Davidson;  Captain  8.  Boskins  Derriman,  e.n.; 
WUUam  Dunn,  Esq. ;  James  A.  ElmsUe,  Esq, ;  Captain  Bcbert  ffJBrien 
Fitzray,  R.N. ;  Francis  O.  Chodliffe,  Esq, ;  R.  W.  HavUbury,  Esq.,  m.p.  ; 
Oeorge  B.  Le  Pays,  Esq. ;  Bobert  M^Ilwraiih^  Esq. ;  Hugh  Broum 
Muir,  Esq, ;  James  Mitchel  Padmore,  Esq. ;  John  T.  Primrose  Pechey^ 
Esq.;  Mo^'Qeneral  Beighton  Probyn,  v.c,  c.b. ;  Captain  Francis 
WilUam  Bankin;  Francis  W.  Outhbert  Bead  ;  Oeorge  BusseU  Bogerson; 
Captain  Charles  Warren,  R.E. ;  Owen  W.  White,  Esq. 

Principal  Accessions  to  the  Library  since  11th  May,  1874. — 
*  The  Surface-Zones  of  the  Globe.'  By  Eeith  Johnston.  <  Handbook 
for  Colonists  in  Tropical  Anstralia.*  By  G.  W.  Earl,  *  Ulustrationfl 
of  China  and  its  People.'  Vol.  IV.  By  J.  Thomson.  *  Album  of 
56  Photographs  of  Rio  de  Janeiro  and  its  Environs.'  Presented  by 
a  H.  Wallroth,  Esq.    '  The  Naturalist  in  Nicaragua.'    By  T.  Belt. 
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*  Through  Russia.'  By  Mrs.  Guthrie.  *  Campaigning  in  Western 
Africa.'  By  Captain  Rogers.  *  The  Wild  North  Land.'  By  W.  P. 
Butler.  *The  Land  of  Moab.'  Second  Edition.  By  H.  B.  Tristram. 
•Jonas  Hanway's  Voyages.'  Second  Edition.  Presented  by  the 
Rev.  J.  Crane  Wharton.  *  Tent  Life  in  Siberia.'  By  G.  Kennan. 
'  Shanghai  Reports  and  Letters,  by  Baron  von  Richtofen,  on  various 
Chinese  Provinces.'  Presented  by  J.  Anderson,  Esq.  '  Adventures 
in  Morocco.'  By  G.  Rohlfs,  with  Introduction  by  Winwood  Reade. 
All  the  last  editions  of  Murray's  *  Hand-books.'  Presented  hj 
J.  Murray,  Esq. 

Accessions  to  the  Map-Room  since  the  last  MEETiNa  of  May 
llTH,  1874.— 64  Sheets  of  French  Charts  and  Pilotage  Books. 
Presented  by  the  Dep6t  de  la  Marine.  A  MS.  Map  of  Central 
Asia  near  Kuldja.  (Hi.)  Presented  by  Baron  F.  Osten-Sacken. 
9  Sheets  of  Admiralty  Charts.  Presented  by  Captain  F.  0.  Evans, 
C.B.,  Hydrographic.  3  Maps  of  the  Trans  Vaal  Republic.  By  S. 
Baines,  f.r.g.s.    Presented  by  the  author. 

Before  proceedlDg  to  the  more  immediate  business  of  the  evening,  the  Pbb- 
BiDENT  introduced  to  the  meeting  two  of  Dr.  Livingstone's  faithful  native  com- 
panions, who,  he  said,  were  well  known  as  Chumah  and  Susi.  He  was  sorry 
that  Mr.  Horacje  Waller  was  not  able  to  he  present  to  introduce  them,  because  he 
was  on  the  Shir^,  with  Bishop  Mackenzie,  when  Chimiah  was  released  from 
captivity  in  Dr.  Livingstone's  former  journey.  What  Chumah  and  his  com- 
panions had  done  since  then,  the  meeting  knew  in  part ;  but  he  felt  sure  that, 
if  they  were  acquainted  with  the  whole  history  of  these  excellent  men,  they 
would  respect  them  even  more  than  they  did  at  present,  and  that  they  would 
jmy  them  such  a  tribute  as  Englishmen  knew  how  to  pay  to  duties  strenuously 
performed.  There  was  a  circumstance  connected  with  one  of  Dr.  Living- 
stone's party  who  was  not  then  present  which,  he  was  sure,  would  come  home 
to  the  feelings  of  all.  Mr.  Waller  had  kindly  sent  him  information  of  an 
incident  which  had  occurred  to  Mabruki,  one  of  the  companions  of  Chumah 
and  Susi,  namely,  that  when  he  arrived  at  Zanzibar  he  found  among  the 
slaves  at  that  place  his  own  sister,  and  had  had  the  satisfaction  of  releasing 
her  from  captivity.  He  (the  President)  only  wished  that  their  guests  were 
able  to  address  the  meeting  in  some  limguage  that  would  be  intelligible  to 
them,  or  that  Mr.  Horace  Waller,  to  whom  their  presence  was  due,  had  been 
present  to  interpret  for  them ;  but  he  was  certain  that  the  meeting  would 
show  them  how  welcome  they  were  at  the  Royal  Geographical  Society  that 
evening.  Ho  might  mention  that  both  of  them  were  with  Dr.  Livingstone 
during  his  Zambesi  journey,  and  that  Chumah  had  accompanied  Dr.  Living- 
stone to  Bombay  after  his  adventurous  voyage  across  the  Indian  Ocean  in  bis 
river  steamer  Lady  Nycissa,  Ohnmah  was  placed  under  charge  of  Dr.  Wilson, 
of  the  Free  Kirk  Mission,  and  during  the  time  that  Dr.  Livingstone  was  in 
England  he  was  doing  his  best  to  make  up  for  the  defects  of  his  African 
education,  and  made  considerable  progress  in  the  English  language ;  his  pro- 
ficiency in  which  would,  no  doubt,  be  very  much  increased  during  his  present 
stay  in  this  country.  His  conipanion  Susi  was,  during  the  same  period,  on 
board  ship,  where  he  learned  a  great  deal  that  would  be  useful  to  him  in  after 
life  as  a  sailor. 

The  President  then,  in  allusion  to  the  paper  of  the  evening,  said,  he 
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need  not  lemind  the  meeting  that  the  snbjeot  of  Oceanio  Circulation  was 
almost  a  new  science^  and  that  it  owed  more,  perhaps,  to  Dr.  Carpenter  than 
to  any  other  living  man  for  its  modem  development.  He  would  not  attempt 
to  anticipate  what  Dr.  Carpenter  would  state  with  reference  to  the  light 
which  had  been  thrown  upon  the  science  by  recent  discoveries,  the  fruit  of  the 
different  scientific  voyages  undertaken  during  the  last  few  years  principally  at 
the  instance  of  Dr.  Carpenter  himself  It  was  sometimes  objected  to  these 
researches  that  they  were  mere  matters  of  speculation ;  but  if  their  bearing,  not 
only  unon  physical  j^graphy,  but  upon  other  subjects  relating  to  the  welfare 
of  mankind,  was  considered,  it  would  be  found  that  there  were  fewer  subjects  of 
more  practical  importance  to  mankind  thMi  these  investigatitms. 

The  following  paper  was  then  read : — 

Fmiher  Ingmrie$  on  Oceanie  OircdaHiim.  By  Whxiah  B.  Carpbnter, 
lU).,  LL.D.9  F4US.,  Corresponding  Member  of  the  Institate  of 
France. 

First  Prik<9PLEs. 

1.  Bather  more  than  three  years  ago  (January  9, 1871),  I  placed 
before  the  Boyal  Geographical  Society,  at  the  instance  of  its  dis- 
tingnished  President,  the  late  Sir  Boderick  L  Mnrchison,  an  account 
of  the  researches  in  which  I  had  been  engaged  during  the  previous 
summer  npon  the  Gibraltar  cxirrent ;  witib  the  bearing  of  the  Phy- 
sical Theory  which  I  had  been  led  to  adopt,  as  affording  the  rationale 
of  its  phenomena,  npon  the  question  of  a  general  Oceanic  Circulation 
sustained  by  difference  of  Temperature  alone,  altogether  independent 
of  those  local  currents  produced  by  Winds,  of  which  the  Gulf-Stream 
is  the  most  conspicuous  example.  *'  No  one,**  I  said,  *'  can  be  more 
sensible  than  I  am  myself,  that  the  general  doctrine  propounded  in 
this  Paper  cannot  claim  to  be  accepted  as  an  established  truth,  until 
it  shall  have  been  tested  by  a  vast  number  of  observations,  care- 
fully carried  out  in  various  parts  of  the  globe."  It  has  now  been 
so  tested,  to  an  extent  that  I  could  not  then  venture  to  anticipate ; 
and  the  results  have  proved  in  every  particular  so  strikingly  con- 
finnatory  of  the  views  then  advanced,  that  I  feel  justified  in  again 
bringing  the  subject  before  your  notice,  with  the  confidence  derived 
from  nimierous  accordances  between  predictiona  and  observed  facts, 
— such  as  are  always  admitted  in  philosophical  reasoning  to  be  the 
surest  proofs  of  the  truth  of  a  hypothesis. 

2.  lie  (General  Doctrine — whose  application  to  a  number  of 
cases  having  at  first  sight  no  relation  to  each  other,  is  what  I 
now  propose  to  point  out — ^is  one  of  which  every  Physicist  must 
admit  the  fundamental  truth;  since  it  is  one  of  the  most  ele- 
mentary propositions  in  Physics,  that,  whenever  the  equilibrium 
of  the  several  parts  of  a  mass  of  liquid  is  disturbed,  their  in- 
equality of  pressure  will  produce  a  movement  for  its  restoration, 
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To  deny  tbia  in  the  case  of  water,  is  simply  to  deny  that  water  is  a 
liquid ;  its  slight  *'  viscosity**  ovlj retarding  the  restoration,  notjpre- 
venting  it.  But  if  the  cause  which  disturbs  the  equilibriiun  should 
continne  to  act,  there  will  always  be  a  tendem^  to  restoration  without 
an  aetuid  reitoration  ;  and  thus  a  contintial  movement  of  the  different 
parts  of  the  liquid  will  be  sustained,  so  long  as  the  disturbing  cause 
remains  in  operation. 

8.  Let  US,  in  the  first  place,  take  the  simplest  possible  case  of 
such  a  disturbance.  Suppose  a  long  narrow  trough,  A  B,  to  be 
nearly  filled  with  water,  and  a  continued  stream  of  air  to  be  directed 
along  it  from  one  end.  A,  towards  the  other  end,  B ;  this  will  tend 
to  carry  the  sur&ce-water  along  with  it,  and,  hy  raising  the  level  at 
B,  will  increase  the  downward  pressure  of  the  column  h  0,  whilst  by 
lowering  the  level  at  A,  it  will  diminish  the  downward  pressure  of 
the  column  a  D.  Bat  this  difference  between  the  doumnoard  pressures 
of  the  columns  of  water  at  the  two  ends  of  the  trough,  will  exert 
itself  also  in  tiieir  lateral  pressures ;  and  thus  there  will  be  pro- 
duced a  bottom-outflow  from  the  base  of  column  h  0,  where  the  lateral 
pressore  is  greater^  towards  that  of  a  D,  where  the  lateral  pressure 
is  less.  This  outflow  will  tend  to  the  restoration  of  equilibrium ;  bat 
it  will  not  actually  restore  it,  if  the  current  of  air  should  continue 
to  drive  the  surface-water  from  A  towards  B ;  for  as  fast  as  the 
surface  of  6  C  is  lowered  by  the  bottom-outflow,  so  fast  will  it  be 
raised  again  by  the  surface  wind-drift,  and  thus  will  be  produced 
a  verticai  circulation^  which  will  continue  as  long  as  the  wind-current 
lasts. 

DlA^UK  I. 


4.  Now  this  is  a  case  of  no  unfrequent  occurrence.  It  was  pointed 
out  by  Sir  William  Thomson  and  Professor  Stokes,  in  a  discussion 
which  took  place  on  a  paper  I  submitted  to  the  Mathematical  and 
Physical  Section  of  the  British  Association  in  1871,*  that  when  a 
strong  wind  continues  to  blow  into  a  loch  or  long  narrow  inlet  of 


♦  See  » Nature,*  Aug.  17, 1871,  p.  81 G. 
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the  iea,  the  elevation  or  *'  head  "  of  water  it  keeps  up  does  not  exoeed 
a  certain  limit, — say  5  or  6  feet,  notwithstanding  that  a  strong 
«iir&oe-current  is  still  flowing  up  the  loch :  the  obvioas  explanation 
•of  which  is,  that  the  increase  of  yertical  pressure  puts  in  motion 
an  outward  under-current,  which  carries  back  the  water  the  wind 
has  driven  in.  The  maintenance  of  this  under-current  depends 
open  the  constant  renewal  of  the  disturbance  of  equilibrium  produced 
hy  the  constantly-renewed  disturbance  of  surface-levels. — It  is  not 
requisite  that  there  should  be  a  complete  obstacle  to  the  onward 
movement  of  the  wind-current ;  for  an  elevation  of  the  surfjekce- 
water,  sufficient  to  produce  by  its  downward  pressure  an  under^ 
current  in  the  opposite  directiouy  may  be  brought  about  by  a  partial 
•obstruction.  Thus  in  the  Strait  of  Gibraltar,  when  an  easterly  wind 
meets  the  surfiGtce  in-current  (which  I  shall  clearly  prove  to  be  an 
evaporaiion^vaTent)^  it  tends  to  raise  a  ''head"  in  the  Gut  between 
Gibraltar  and  Tari&;  and  this  reverses  the  ordinary  direction  of  the 
imder-current,  making  it  flow  back  into  the  Mediterranean  (§  56). 
And  in  the  Black  Sea  Straits,  when  the  diflerence  between  the 
specific  gravities  of  the  Black  Sea  and  ^gean  columns  is  so  far 
neutralised  by  a  small  elevation  in  the  level  of  the  former,  that 
there  is  very  little  outflow^  the  efiect  of  a  strong  wind  setting  down 
the  Straits  is  to  produce  an  outward  surface-current,  which,,  by 
lowering  the  level  at  their  inner  end,  will  enable  the  excess  of 
•density  in  the  iBgean  water  (aided,  perhaps,  by  some  slight  ele- 
vation of  its  level)  to  exert  its  c^ect  in  forcing  back  a  strong  under- 
current into  the  Black  Sea  (§  63). 

5.  The  same  effect  will  obviously  be  produced  by  any  other 
^tgency  which  increases  the  downward  pressure  of  column  b  C,  or 
•diminishes  that  of  a  D.  Thus  if  the  aaUnity  of  the  water  at  B  be 
4tugmented  by  evaporation,  which  lowers  the  height  of  the  column, 
while  the  sfidinity  of  the  water  at  A  is  diminished,  and  its  level 
raised,  by  an  in-flow  of  an  equal  amount  of  fresh  water ;  so  soon  as 
the  levels  of  the  two  are  equalised  by  the  sur£Btce-flow  from  the  higher 
towards  the  lower,  the  doumtoard  and  therefore  the  kUeral  pressure 
of  column  h  G  will  be  in  excess,  and  a  bottom-flow  will  therefore  take 
place  from  B  to  A,  tending  to  restore  the  equilibrium.  But  if  the 
4rar&ce-water  which  flows  to  B  should  undergo  concentration  in  its 
turn,  80  that  the  excess  of  density  in  column  B  is  maintained,  whilst 
a  constant  in-flow  of  fresh  water  at  the  other  end  continues  to 
reduce  the  downward  pressure  of  column  A,  exactly  the  same  vertical 
-drculatian  will  be  maintained  as  in  the  preceding  case. 

6.  We  have  an  instance  of  this  double  agency  in  the  production 
•of  the  Black  Sea  currents.    For  whilst  the  salinity  of  the  water  of 
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the  Black  Sea  is  kept  down  by  the  excess  of  the  snpply  of  fresh  water 
by  rain  and  rivers  over  the  loss  by  evaporation  (§  60),  that  of  the 
iBgean  is  increased  by  the  excess  of  evaporation  in  the  Mediterranean 
basin,  of  which  it  forms  part,  over  the  return  of  fresh  water  (§  45). 
But  more  commonly  the  disturbance  is  in  one  of  the  columns  only 
— that  of  an  Inland  Sea— whilst  the  other  remains  at  its  normal 
level  and  density  as  a  part  of  the  great  Ocean :  this,  however,  doeff 
not  alter  the  essential  conditions  of  the  case.  Thus  the  constantly- 
maintained  reduction  in  the  salinity  of  the  Baltic  keeps  up  a  con- 
stant disturbance  of  equilibrium  between  the  Baltic  column  and  the 
North  Sea  column  (§  70) ;  though  this  may  be  occasionaUy  neutral- 
ised by  an  elevation  of  level  on  the  Baltic  side,  produced  either  by  an 
excessive  supply  of  fresh  water,  or  by  the  opposition  to  the  surface- 
outflow  produced  by  wind.  And  in  this  way  the  ordinary  under- 
current  of  the  Baltic  Sound  may  be  brought  to  a  stand,  or  may  even ' 
be  reversed.  In  the  Red  Sea,  on  the  other  hand,  a  constantly-renewed 
increase  in  the  salinity  of  its  water  is  occasioned  by  the  enormous 
evaporation  from  its  surface,  which  is  uncompensated  by  any  return 
of  fresh  water ;  the  reduction  of  its  level  thus  produced  must  draw- 
in  a  strong  evaporation-current  through  the  Strait  of  Babel  Mandeb^ 
even  though  the  surface  wind-drift  should  be  in  the  opposite  direc- 
tion (§  29) ;  while  the  excess  of  downward  and  therefore  of  lateral 
pressure  exerted  by  the  interior  column  over  that  of  the  Arabian 
Gulf  outside,  will  produce  an  under-current,  which,  by  carrying* 
forth  the  excess  of  salt,  prevents  the  basin  from  being  filled  up 
with  a  solid  deposit,  as  it  would  otherwise  be,  in  no  great  number 
of  centuries  (§  28). 

7.  But  it  is  further  obvious,  ii;i  the  third  place,  that  the  same 
result  will  ensue  if  the  Specific  Oravity  of  column  6  C  be  augmented 
by  a  reduction  of  its  Temperature,  while  that  of  column  a  D  is  redueeef 
by  an  increase  of  its  temperature ;  for  the  alteration  thus  produced 
in  their  relative  levels  being  neutralized  by  a  surfiice-flow  from  A 
to  B,  the  column  6  C  will  become  the  heavier,  and  an  under-current 
from  B  to  A  will  be  generated  by  its  excess  of  lateral  pressure. 
This  bottom-outflow  will  renew  the  surface-inflow;  and  thus,  so 
long  as  the  water  which  is  constantly  entering  the  area  near  B  is  sub- 
jected, by  the  application  of  cold  to  its  surface,  to  an  increase  of  it» 
specific  gravity — whilst  the  water  which  returns  towards  A  by  the 
under-current  is  as  constantly  subjected  to  surface-heat,  and  thus 
has  its  specific  gravity  brought  down  again  by  the  elevation  of  its 
temperature — so  long  will  a  vertical  circulation  be  sustained,  as  m 
the  preceding  cases. 

8.  The  primum  mobile  of  this  circulation  is  obviously  the  applica- 
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tion  of  cold  at  the  Burface  of  oolnmu  b  C ;  wbich  produces  exactly  the 
same  effect  in  making  its  water  descend,  as  the  application  of  heat  at 
the  boUom  would  have  in  making  it  ascend.  The  application  of  heat 
at  the  mirface  of  the  column  a  D  has  obviously  no  power  of  initiating 
fiuoh  a  circulation ;  for  the  heated  water,  being  lighter  than  that 
l)elow  it,  will  continue  to  float;  while  the  slight  elevation  produced 
by  its  expansion  will  only  produce  such  a  surfEtce-flow  from  A 
towards  B,  as  will,  serve  to  equalize  their  leveL  But,  if  not  com- 
pensated by  the  continual  restoration  of  heat  at  the  opposite  ex- 
tremity of  the  trough,  the  continued  application  of  cold  would  in 
time  bring  down  the  temperature  of  the  whole  mass  of  water  it 
contains  to  an  uniform  level,  and  no  further  movement  would  then 
take  place.  Hence  this  restoration  of  heat  keeps  up  the  difference  of 
specific  gravities,  and  thus  the  disturbance  of  equilibrium  is  con- 
stantly renewed,  producing  a  constantly  renewed  nima  towards  its 
restoration,  as  I  experimentally  demonstrated  to  your  Society  on 
the  former  occasion  on  which  I  brought  this  subject  before  it. 
('Proceedings'  for  January  9,  1871,  p.  66.) 

9.  The  application  of  this  principle  to  the  case  of  the  great 
Oceanic  Basin  seemi^  to  render  it  a  Physical  necessity  that  a  vertical 
circulation  should  be  constantly  sustained  between  the  Polar  and 
the  Equatorial  areas  by  the  antagonism  of  their  temperatures  alone : 
— a  h^am  ouUfiow  taking  place  from  the  Polar  to  the  Equatorial 
area,  while  a  Bwrface-indravLght  from  the  Equatorial  to  the  Polar 
area  is  maintained  by  the  constant  reduction  of  the  level  in  the 
latter; — and  a  continual  downward  movement  taking  place  in  the 
Polar,  and  a  continual  upward  movement  in  the  Equatorial  area.* 
In  carrying  out  this  application,  moreover,  two  things  have  to  be 
borne  in  mind :  firtt^  that  salt  water  continues  to  contract,  and 
therefore  to  increase  in  density,  down  to  its  fieezing-point  at  about 
27^  Fahr.,  instead  of  expcuading,  like  fresh  water,  below  39^ ;  and, 
jiecandj  that  by  the  downward  convection  produced  by  evaporation 
(§  36),  the  influence  of  heat  applied  to  ^e  surface  of  salt  water 
will  extend  much  deeper  than  it  does  in  fresh  water,  so  that  the 
coldi  water  rising  from  the  bottom  in  the  Equatorial  area  will  be 
sooner  brought  under  the  influence  of  surface-heat,  than  it  would 
be  in  a  fresh-water  basin. 

10.  The  theoretical  necessity  for  such  a  Thermal  Circulation,  under 
the  conditions  which  we  know  to  exist,  appears  so  dear  to  myself, 
that  I  cannot  understand  how  it  can  be  denied  by  anyone  who  is 

*  Since  the  ftboTe>wa8  written,  I  hare  had  the  satisfiftction  of  learDing  that  one 
«f  the  meet  eminent  PhysiciBts  and  Mathematioians  of  his  time  propounded 
this  doctrine  nearly  thirty  years  ago,  in  almost  identical  terms,  as  the  onlypombld 
rationale  of  the  factB  he  had  eetablished  by  observation  (see  §  J  82-84). 
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capable  of  grasping  the  very  simple  Physical  conception  it  involves. 
The  only  question  is,  whether  the  excess  of  downward  pressure  in 
the  Polar  over  the  Equatorial  column,  which  can  now  he  deter- 
mined on  the  basis  of  actnal  observation,  is  sufficient  for  its  main- 
tenance between  bodies  of  water  at  the  distance  of  from  five  to  six 
thousand  miles.  To  this  question  I  shall  address  myself  hereafter 
(Appendix  II.,  §  137). 

Part  I.— INLAND  SEAS. 

As  the  information  which  we  may  draw  from  the  Temperature 
and  other  Physical  conditions  of  Inland  Seas,  and  from  the  study  of 
the  currents  of  the  Straits  which  connect  them  with  the  Oceanic 
area,  will  prove  of  great  value  in  the  investigation  of  the  Oeneral 
Oceanic  circulation,  I  shall  give  this  subject  the  first  place  in  our 
discussion. 

11.  Every  Inland  Sea  is  subject  to  two  agencies,  tending  to  alter 
both  its  level  and  its  salinity : — namely,  evaporation  from  its  8ur&ce» 
by  which  its  level  will  be  reduced  and  its  salinity  increased ;  and 
a  return  of  water  by  rain  and  rivers,  by  which  its  level  will  be 
raised  and  its  salinifjr  diminished.  Now  (as  Sir  William  Thomson 
pointed  out  to  me),  it  is  a  Physical  improbability,  almost  amounting 
to  an  impossibility,  that  these  two  agencies  should  exactiy  balance 
one  another,  except  in  the  cases  of  seas  entirely  shut  in ;  in  which 
they  come  to  a  balance  by  the  alteration  of  the  level,  and  by  the 
consequent  extension  or  contraction  of  the  area,  as  will  be  presently 
shown  to  have  been  the  case  with  the  Caspian  (§  17).  And  I  have 
the  authority  of  the  same  distinguished  Physicist  for  asserting^ 
that  wherever  such  inequality  exists  in  the  case  of  an  Inland 
Sea  connected  by  a  Strait  of  sufficient  depth  with  the  Oceanic 
basin,  there  rami  be  a  double  current : — ^namely,  a  wr/oce-current, 
maintained  by  difference  of  level,  and  always  tending  to  its  equali- 
zation ;  and  an  un^er-current,  maintained  by  difference  of  specific 
gravity,  and  always  tending  to  the  restoration  of  equilibrium ;  on 
the  principle  already  explained  (§  5). 

12.  In  the  Bed  Sea,  an  enormous  evaporation  is  constantiy  going 
on,  almost  entirely  uncompensated  by  return  either  from  rain  or 
rivers;  for  the  area  of  the  Bed  Sea  is  nearly  rainless,  and  scarcely 
any  water  comes  from  the  land  that  encloses  it  The  rapid  reduc- 
tion of  level  which  would  hence  ensue  if  the  Bed  Sea  were  a  closed 
lake,  is  prevented  by  the  influx  of  sea  water  from  the  Arabian  Gulf^ 
which  streams  into  it  through  the  Strait  of  Babel  Mandeb  as  a 
strong  current  running  inwards  through  a  large  part  of  the  year 
(§  27)  at  the  rate  of  from  30  to  40  miles  per  day.— In  the  Medi- 
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terranean,  again,  an  enormous  evaporation  is  constantly  taking  place, 
for  whichy  as  will  be  shown  hereafter  (§  46),  the  return  by  rain 
and  rivers  is  totally  inadequate  to  compensate.  And  a  nearly  con- 
stant supply-current,  modified  by  winds  and  tides,  sets  inwards 
through  the  Strait  of  Gibraltar. 

13.  In  the  Baltic,  on  the  other  hand,  the  loss  by  evaporation  is  far 
smaller  than  the  return  by  rain  and  rivers  (§  69) ;  so  that  its  level 
would  be  raised,  and  its  area  increased,  were  it  not  for  the  outflow 
of  the  excess,  which  takes  place  through  the  Baltic  Sound  and  the 
Great  and  Little  Belt.  And  the  same  is  the  case  in  a  less  degree 
with  the  Black  Sea,  the  overflow  of  which  is  carried  off  by  the  out- 
current  which  usually  sets  through  the  Bosphorus,  the  Sea  of  Mar- 
mora, and  the  Dardanelles,  into  the  Mgesn  (§  60). 

14.  In  each  of  these  cases,  the  inequality  between  the  loss  and 
the  supply  of  fresh  water  is  marked  by  an  inequality  between  the 
salinity  of  the  water  irt^tn  the  Strait  and  that  of  the  water  outside. 
But  this  inequality  remains,  in  each  case,  within  a  definite  limit. 
It  is  obvious  that  as  the  place  of  the  vast  quantity  oi  fre$h  water 
always  passing  off  by  evaporation  from  the  Bed  Sea  and  Mediter- 
ranean, is  taken  by  an  influx  of  8aU  water,  the  quantity  of  salt  in 
these  basins  must  continually  increase,  unless  it  finds  an  exit  by  an 
imder-current.  Now,  in  neither  case  is  there  any  evidence  of  such 
a  progressive  increase.  The  excess  of  specific  gravity,  as  of  level, 
remains  practically  constant ;  and  there  is  no  reason  whatever  to 
believe  that  any  deposits  of  salt  are  going  on  upon  the  shores  or 
bottoms  of  these  basins.  The  existence  of  such  an  under-current  in 
the  Strait  of  Gibraltar,  carrying  out  the  denser  water  of  the  Medi- 
terranean into  the  Atlantic,  may  now  be  considered  as  completely 
proved  (§  54) ;  and  there  can  be  no  reasonable  doubt  of  the  exist- 
ence of  that  similar  under-current  in  the  Strait  of  Babel  Mandeb,  for 
which  Captain  Maury  justly  contended  (§  29). 

15.  On  the  other  hand,  the  water  of  the  Baltic  and  of  the  Black 
Sea  is  reduced  in  salinity  by  the  excessive  influx  of  river- water ;  so 
that  the  former  averages  about  one-fifth,  and  the  latter  less  than 
one-half^  of  the  density  of  Ocean- water.  Hence  it  is  obvious  that 
these  basins  would  in  time  have  their  salt  entirely  washed  out  of 
them,  if  the  quantity  carried  forth  by  the  efflux  of  their  weakly- 
saline  water  were  not  restored  by  an  influx  of  strongly-saline 
Oceanic  water.  The  existence  of  an  inward  under-current  bringing 
the  water  of  the  German  Ocean  into  the  Baltic,  as  I  showed  in  my 
former  paper  (p.  63),  has  long  been  known ;  and  it  has  been  since 
fully  confirmed  by  the  careful  researches  of  Dr.  Meyer  (§  71).  In 
the  case  of  the  Black  Sea,  I  affirmed  that  the  existence  of  an  inward 
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under-current  **  migbt  be  predicted  on  tlie  double  ground  of  a  priori 
and  aposUriori  neoea^ty  ;'*  *  and  the  truth  of  that  prediction  has 
lately  been  signally  verified  (§  63). 

Caspian  Sea. 

Before  proceeding,  however,  to  enquire  in  detail  into  the  Phy- 
sical conditions  of  these  Inland  Seas,  and  the  agencies  by  which 
currents  are  sustained  in  the  Straits  that  connect  them  with  the 
general  Oceanic  Basin,  it  will  be  instractive  to  consider  those  which 
are  presented  by  the  largest  Inland  Sea  that  is  entirely  cut  off  from 
it ;  which  were  carefully  examined,  about  twenty  years  since,  by 
the  distinguished  Professor  Yon  Baer.  f 

16.  There  can  be  no  reasonable  doubt  that  the  Caspian  Sea  is  a 
"  survival "  of  that  great  Central  Sea,  which,  at  no  remote  geolo- 
gical period,  covered  a  large  part  of  Northern  Asia;  the  gradual 
upheaval  of  the  land  having  separated  it  from  the  Euxine  on 
the  one  side,  and  from  the  Sea  of  Aral  on  the  other,  as  well  as 
from  the  Arctic  Sea  with  which  this  marine  province  was 
formerly  in  communication.  How  small  an  elevation  has  sufficed 
to  cut  off  this  communication  on  the  northern  side,  is  shown  by  the 
fact  that  the  connection  of  the  Dwina  with  the  Volga,  by  a  system 
of  canals,  has  opened  a  way  for  vessels  to  pass  between  the  Caspian 
and  the  White  Sea.  Thus  remaining  isolated  in  the  midst  of  land, 
the  Caspian  has  undergone  a  series  of  very  remarkable  changes, 
which  can  be  distinctly  traced  out. 

17.  In  the  first  place,  it  is  evident  (as  was  long  since  pointed  out 
by  Pallas)  that  the  former  extent  of  the  Caspian  was  much  greater 
than  its  present  area,  which  is  estimated  at  about  180,000  square 
miles,  or  about  the  same  as  that  of  the  Bed  Sea.  The  southern 
portion  of  its  basin,  which  lies  among  mountains  whose  escarpments 
extend  beneath  the  water,  is  by  far  the  deepest ;  a  large  part  of 
its  bottom  lying  between  2000  and  3000  feet  below  the  present 
surface  of  the  water.  The  middle  portion  has  also  a  considerable 
depth  on  the  Caucasian  side.  But  the  northern  portion  is  nowhere 
more  than  50  feet  deep ;  and  this  depth  is  continually  being  reduced 
by  the  alluvial  deposits  brought  down  by  the  rivers  which  dis- 
charge themselves  into  this  part  of  the  basin,  notably  the  Volga 
and  the  UraL  These  rivers  run  through  an  immense  expanse  of 
sleppeSf  the  slope  of  which  towards  the  Caspian  is  almost  impercep- 

♦  *  Proceedings  of  the  Eoyal  Society,'  Doc.  8, 1870,  p.  213. 

t  See  his  <  Kaspisohe  Studien,'  in  the  St.  Petersb.  Acad.  Sd.  BnlL,  1855, 1856 ; 
and  the  smnmaiy  given  by  Reclus  in  'The  Earth'  (Woodward's  translation), 
pp.  466  et  teq. 


Digitized  by 


Google 


JasB  1,1874.]  INLAND  SEAS:— CASPIAN.  309 

tible ;  so  that  if  the  level  of  its  water  were  to  be  raised,  even  very 
slightly,  an  expanse  of  land  at  least  equal  to  its  present  area  would 
be  covered  by  it.  Now  as  the  present  level  is  about  80  feet  below 
that  of  the  Black  Sea,  whilst  ample  evidence  that  the  dqtpea  were 
formerly  overflowed  by  salt  water  is  afforded  by  beds  of  marine 
shells,  as  well  as  by  the  persistence  of  numerous  salt  lakes  and  salt 
marshes,  there  can  be  no  question  that  the  northern  basin  of  the 
Caspian  formerly  extended  over  the  whole  plain  of  the  Volga  below 
Saratov ;  and  no  other  cause  can  be  assigned  for  its  contraction, 
than  the  excess  of  evaporaUon  over  the  return  of  water  by  rain  and 
rivers, 

18.  That  when  the  basin  of  the  Caspian  had  been  once  completely 
isolated,  the  level  of  its  water  was  rapidly  lowered  by  evaporation, 
until  its  area  was  so  fax  reduced  as  to  keep  down  the  amount  of 
evaporation  to  that  of  the  return  of  fresh  water  by  rain  and  rivers, 
is  shown  by  Yon  Baer  to  be  an  almost  inevitable  inference  from  facts 
of  two  independent  orders.  At  the  height  of  from  65  to  80  feet 
above  the  present  level,  the  rocks  which  formed  the  original  sea- 
shore of  the  southern  basin  have  been  farrowed  out  into  tooth-shaped 
points  and  needles ;  lower  down,  on  the  contraiy,  the  rocks  now 
laid  bare  show  no  trace  of  the  erosive  action  of  Uie  water ;  so  that 
its  level  would  seem  to  have  sunk  too  rapidly  to  allow  the  waves 
sufficient  time  to  attack  the  cliff- walls  effectively.  A  similar  in- 
ference is  drawn  by  Yon  Baer  from  the  distribution  of  the  channels 
yWiih  which  the  alluvial  border  of  the  northern  basin  is  gashed. 

19*  Present  Equality  between  Evaporation  and  Betwm  of  fresh  water. 
— Since  in  the  area  of  the  Caspian,  as  at  present  limited,  an 
equality  has  been  established  between  the  quantity  of  water  lost  by 
evaporation,  and  that  returned  to  it  by  rain  and  rivers  (for  there 
is  no  reason  to  believe  that  any  continuous  change  of  level  is  now 
going  on),  we  can  arrive  at  a  better  idea  of  what  the  amount  of 
such  evaporation  really  is,  from  what  is  needed  to  make  it  good, 
than  we  have  any  other  means  of  forming.  The  Yolga  is,  next  to 
the  Danube,  the  largest  European  river,  and  its  dminage-area  is 
enormous ;  the  Ural  is  a  considerable  river,  probably  not  bringing 
down  much  less  water  than  the  Don ;  the  Kuma,  which  drains  the 
province  of  Stavropol,  and  the  Terek,  which  brings  down  the  water 
that  descends  from  the  northern  slopes  of  the  Caucasus,  are  probably 
together  as  large  as  the  Dniester;  whilst  the  the  Kur  and  the  Araxes, 
which  drain  a  large  part  of  Transcaucasia,  bringing  down  the 
water  that  descends  the  southern  slopes  of  the  Caucasus,  cannot 
together  be  much  inferior  to  the  Dnieper :  and  yet  the  whole  mass 
of  water  brought  down  by  these  six  rivers,  with  that  of  many  smaller 
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streamB,  mtmi  only  to  keep  (he  present  level  of  ike  Caspian  from  being 
further  lowered  hy  evaporation. 

20.  Temperaitare  of  (he  Ckupian. — In  comparing  the  Evaporation  of 
the  Caspian  with  that  of  other  areas  of  equal  extent,  its  Temperature 
is,  of  oonrse,  the  primaiy  consideration.  This  is  remarkable  for  its 
range^  which,  according  to  Keith  Johnston,  reaches  eixty  degrees.  In 
summer  this  area  lies,  like  that  of  the  Mediterranean,  between  the 
isotherms  of  70°  and  80°;  but  in  winter  the  middle  third  of  it  lies 
between  the  isotherms  of  20°  and  30,°  the  northern  basin  being 
still  colder,  while  the  southern  lies  between  the  isotherms  of  30° 
and  40.°  Its  mean  cmnual  temperature  may  be  considered  as  about 
45°  at  its  northern  end,  55°  in  its  middle,  and  65°  at  its  southern 
extremity.* 

21.  Low  Salinity  of  Caspian  Water. — ^It  might  have  been  expected 
that  such  a  reduction  in  the  volume  of  its  water,  as  must  have 
been  produced  by  the  excess  of  surface-evaporation  over  a  very 
much  larger  area,  in  order  to  bring  about  the  80  feet  reduction  in  the 
level  of  the  Caspian,  would  have  shown  itself  in  an  increase  of  ita 
salinity;  whereas  the  fact  is,  that  the  proportion  of  salt  (which  varies 
in  different  parts  of  the  basin,  and  also  at  different  seasons)  is  on  the 
average  only  about  one-fourth  of  that  which  is  found  in  Oceanic 
water,  and  does  not  much  exceed  one-half  of  the  proportion  con- 
tained in  the  water  of  the  Euxine.  This  reduction,  however,  is 
fuUy  explained  by  the  observations  of  Yon  Baer,  who  traces  it  to 
the  number  of  shallow  lagoons  by  which  the  basin  is  surrounded* 
every  one  of  which  is  a  sort  of  natural  *^  salt  pan"  for  the  evaporation 
of  the  water  and  the  deposit  of  its  saline  matter  in  the  solid  form. 
This  process  may  be  well  studied  in  the  neighbourhood  of  Novo- 
Petrosk  on  the  eastern  coast ;  where  what  was  formerly  a  bay  is 
now  divide^  into  a  large  number  of  basins,  presenting  every  degree 
of  saline  concentration.  One  of  these  still  occasionally  receives 
water  from  the  sea,  and  has  deposited  on  its  banks  only  a  very  thin 
layer  of  salt.  A  second,  likewise  full  of  water,  has  its  bottom 
hidden  by  a  thick  crust  of  rose-ooloured  crystals  like  a  pavement  of 
marble.  A  third  exhibits  a  compact  mass  of  salt,  in  which  are  pools 
of  water  whose  surface  is  more  than  a  yard  below  the  level  of  the 
sea.  And  a  fourth  has  lost  all  its  water  by  evaporation ;  and  the 
stratum  of  salt  left  behind  is  now  covered  by  sand.  A  similar  con- 
centration is  taking  place  in  the  arm  of  the  sea  termed  Earasu 
(black  water),  which  runs  southwards  from  the  north-east  angle 
of  the  basin ;  for  notwithstanding  the  proximity  of  the  mouths  of 


♦  See  the  Mape  to  Buohan's  *  Introductory  Text-Book  of  Meteorology.* 
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the  great  riyers,  the  proportion  of  salt  there  rises  so  greatly  above 
that  of  the  ocean,  that  animal  life,  elsewhere  extremely  abxindant, 
is  almost  or  altogether  suppressed. 

22.  Evaporation-Ckfrefd  of  the  Kardboghaz, — ^This  process  goes  on 
upon  the  greatest  scale,  however,  in  the  Earaboghaz, — a  shallow 
dwerikuUm  from  the  eastern  part  of  the  middle  basin,  which  is 
probably  a  "survival "  of  the  former  communication  between  the 
Caspian  and  the  Sea  of  Ara].  This  vast  gnlf  communicates  with 
the  sea  by  a  narrow  mouth,  which  is  not  more  than  about  150  yards 
wide,  and  5  feet  deep ;  and  through  this  channel  a  current  rufiB  inwards 
(during  summer)  vnth  an  average  speed  of  three  miles  an  hour.  It  is 
accelerated  by  westerly,  and  retarded  by  easterly  winds ;  but  it 
never  flows  with  less  rapidity  than  a  mile  and  a  half  per  hour. 
The  navigators  of  the  Caspian,  and  the  Turkoman  nomads  who 
vrander  on  its  sliores,  struck  with  the  constant  and  unswerving 
course  of  this  current,  have  supposed  that  its  waters  pass  down  into 
a  subterranean  abyss  (Earaboghaz,  black  gulf),  through  which  they 
reach  either  the  Persian  Gnlf  or  the  Black  Sea, — a  hypothesis 
which  is  at  once  negatived  by  the  difference  of  level.  The  basin, 
being  exposed  to  every  wind  and  to  most  intense  summer  heat,  is 
subject  to  the  loss  of  an  enormous  quantity  of  water  by  evapora- 
tion ;  and  as  there  is  very  little  direct  return  by  streams,  the  deficit 
can  only  be  supplied  by  an  inflow  from  the  Caspian.  The  small 
depth  of  the  bar  seems  to  prevent  the  return  of  a  counter  current  of 
denser  water;  none  such  having  been  detected,  although  the  careful 
investigations  made  by  Yon  Baer  would  have  shown  its  presence  if 
it  really  existed.  And  thus  there  is  a  progressively  increasing  con- 
centration of  the  water  within  the  basin  of  the  Earaboghaz ;  so  that 
seals,  which  used  to  frequent  it,  are  no  longer  found  there,  and  its 
borders  are  entirely  destitute  of  vegetation.  Layers  of  salt  are 
being  deposited  on  the  mud  at  the  bottom ;  and  the  sounding-line, 
when  scarcely  out  of  the  water,  is  covered  with  saline  crystals. 
Taking  the  lowest  estimates  of  the  degree  of  saltness  of  the  Caspian 
water,  the  width  and  depth  of  the  channel,  and  the  speed  of  the 
current,  Von  Baer  has  shown  that  the  Earaboghaz  alone  daily 
receives  from  the  Caspian  the  enormous  quantity  of  ihree  hundred 
and  fifty  thousand  tons  of  sail.  If  such  an  elevation  were  to  take 
place  of  the  surface  of  the  bar,  as  should  separate  the  Earabc^^haz 
from  the  basin  of  the  Caspian,  it  would  quickly  diminish  in  extent^ 
its  banks  would  be  converted  into  immense  fields  of  salt,  and  the 
sheet  of  water  which  might  remain  would  be  either  converted  into 
a  shallow  lake--like  Lake  Elton,  which  is  200  miles  from  the 
present  northern  border  of  the  Caspian ;  or  a  salt  marsh — ^like  those 
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which  cover  extensiye  tracts  of  the  steppes ;  or  might  altc^ther 
•disappear  by  drying  up, — as  seems  to  have  been  the  case  with  a 
•depressed  area  lying  between  Lake  Elton  and  the  Biver  Uial, 
which  is  79  feet  below  the  level  of  the  Caspian,  and  abont  as  much 
more  below  that  of  the  Black  Sea. — ^It  is  impossible  that  a  more 
**  pregnant  instance  "  could  be  adduced,  of  the  effect  of  evaparoHon 
<jLUme  in  maintaining  a  powerful  current,  than  is  afforded  by  this 
case  of  the  Earaboghaz. 

Bed  Sea. 

23.  Physical  Condition  of  the  Bed  Sea. — This  remarkable  basin 
lies  in  one  of  the  hottest  regions  of  the  world.  As  it  ranges  between 
12i^^  and  30''  N.  Lat,  the  greater  part  of  its  area  fieJls  between  the 
Equator  and  the  Tropic  of  Cancer :  aud  thus  from  the  vernal  to  the 
autumnal  Equinox,  the  sun  is  nearly  vertical  over  its  southern 
half;  whilst  between  the  autumnal  and  the  vernal,  the  declination 
only  ranges  from  12^*^  to  36°  at  Aden  (which  is  the  range  of  the 
Bummer  months  at  Gibraltar),  and  from  30°  to  52]^^  at  Suez  (about 
the  range  of  the  mmmer  months  at  Berlin).  Hence  there  is 
nowhere  anything  that  can  be  called  leinter.  But  tte  constancy  of 
its  intense  heat  depends  in  great  d^reee  upon  the  fact  that  the 
solar  rays  stream  down  upon  its  surface  during  a  large  part  of  the 
year  from  an  ah&ost  cloudless  sky ;  and,  further,  upon  the  arid 
character  of  its  shores,  which,  in  the  almost  entire  absence  of  rain, 
are  not  cooled  by  evaporation.  There  is,  besides,  some  reason  to 
suspect  that  heat  is  also  supplied,  in  that  southern  portion  of  the  sea 
which  lies  in  an  active  volcanic  r^on,  from  subterranean  sources ; 
the  temperature  of  the  water  which  issues  from  wells  at  Aden 
whose  depth  is  from  97  to  267  feet,  ranging  from  92°  to  104°.* 
The  ordinary  range  of  air-temperature  over  the  Bed  Sea  area  lies 
between  70°  and  94° ;  but  the  height  of  a  thermometer  hung  in 
the  shade  gives  no  idea  of  the  enormous  heating  power  of  the 
direct  rays  of  the  sun.  I  have  been  informed  by  Colonel  Playfair, 
who  was  for  some  time  British  Consul  at  Aden,  that  he  has  seen 
a  thermometer,  with  a  blackened  bulb,  laid  on  a  black  board,  and 
fully  exposed  to  solar  radiation,  rise  to  215°  Fahr.  The  extreme 
dryness  of  this  heated  atmosphere  is  indicated  by  the  great  differ- 
ence, often  amounting  to  25°,  which  ordinarily  prevaib  between 
the  wet-  and  dry-bulb  thermometers ;  whilst  during  the  Eam  Sin, 
or  hot  wind  of  the  desert,  this  difference  rises  to  betwen  30°  and 


Dr.  BaiBt,  in  '  Trans,  of  Geogr.  Soo.  of  Bombay,'  1859. 
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40^,  80  that  drinking-water  may  be  readily  cooled  down  to  a  tem- 
perature at  least  20°  lower  than  that  of  the  air. 

24.  The  following  averages  of  particulars  respecting  the  surface- 
temperature  of  the  Ked  Sea  during  each  month  in  the  year  (except 
December,  which  are  not  given)  are  derived  from  the  valuable 
body  of  observations  tabulated  by  Dr.  Buist,*  as  having  been 
obtained  in  three  different  years  during  steam-ship  passsges  between 
Suez  and  Aden.  Of  the  temperature  during  September  Dr.  Buist 
says : — ^*  September  gives  us  our  greatest  average  heat,  when  both 
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sea  and  air  get  occasionally  above  blood-heat,  with  an  amount  of 
dampness  that  envelopes  the  body  in  one  sheet  of  perspiration. 
Looking  over  the  rails  of  the  ship,  with  the  sea  in  this  state  of 
heat,  at  a  time  when  rain  falls  and  cools  the  deck,  the  feeling  con- 
veyed is  that  of  holding  the  head  over  a  boiling  caldron.'^  Among 
the  temperatures  recorded  by  Dr.  Buist,  there  are  none  so  remark* 
able  a3  those  taken  during  the  mouth  of  November,  1856;  for  the 
surface-temperatures  of  the  sea  on  four  consecutive  days  were  100^, 
106^  100%  and  96° ;  whilst  the  temperatures  of  the  air  on  the  same 
days  were  80%  82**,  83°,  and  82°.  If  these  observations  were  cor- 
rect, it  seems  di£8cult  to  account  fbr  the  extraordinary  heating  of 
the  southern  part  of  the  basin  which  they  indicate,  on  any  other 
hypothesis  than  that  of  an  unusual  Volcanic  activity. 

25.  The  average  surface-temperatures  taken  by  the  steam-ships 
that  cross  between  Aden  and  Bombay,f  in  that  part  of  the  Arabian 
Gulf  which  lies  between  the  same  parallels  as  the  southern-third 
of  the  Bed  Sea,  are  no  higher  in  the  winter  months  than  those  of 
the  Bed  Sea  taken  as  a  whole ;  while  during  the  summer  months 


♦  •Tinnwctions  of  Bombay  Geograpbical  Society,'  1859,  pp.  31-41. 
t  Buist,  loe.  eit. 
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they  are  from  Jwe  io  eigld  degrees  lower^  tke  lange  between  the 
extremes  beiDg  also  much  less. 

26.  The  average  animal  evaporation  at  Aden  was  estimaied  by 
Dr.  Bnist  at  only  about  0*25  inch  per  day,  or  about  eight  feei  per 
annum.  But  looking  to  the  facts  just  stated  in  regard  both  to  the 
elevated  temperature  and  the  depressed  dew-point  over  the  Bed 
Sea  area,  it  is  clear  that  this  estimate  is  much  too  low.  For  the 
actual  evaporation  at  lifaraeilles  is  stated  by  Sir  John  Hersohe),  on 
the  authority  of  ESmtz,  at  more  than  85  Paris  inches  per  annum ; 
while  MM.  B6gy  and  Yigan,*  who  have  carefully  observed  the 
amount  of  evaporation  along  the  northern  shores  of  the  Mediter- 
ranean, state  that  during  the  summer  months  it  is  as  much  as 
0*4  inch  daily,  which,  if  continued  through  the  year,  would  be 
12*3  feet  The  annual  evaporation  at  Aden  is  stated  by  Bedus  f 
(though  he  does  not  give  his  authority)  at  twenty-three  feet  per 
annum,  which  would  average  about  0*75  inch  per  day ;  and  I  do  not 
see  any  reason  to  regard  this  estimateas  too  high.  Now  the  areaof 
the  Bed  Sea  may  be  practically  considered  (like  that  of  the  Eara- 
boghaz,  §  22)  as  one  of  ewparaUon  cnly;  the  return  of  fresh  water 
by  rain  or  streams  (rivers  there  are  none)  being  so  trivial  and 
occasional  that  it  may  be  thrown  out  of  consideration.  Conse- 
quently, if  the  Strait  of  Babel  Mandeb  were  dosed,  the  level  of  the 
Bed  Sea  would  be  reduced  at  the  rate  of  (say)  twentg-ihree  feet  per 
annum ;  whereby,  if  we  take  the  mean  depth  of  the  basin  at  220 
&thoms  (Beclus),  it  would  be  entirely  dried  up  in  about  sixty 
years.  * 

27.  Bed  Sea  Evaporatian'Current. — Hence,  as  the  level  of  the  Bed 
Sea  is  maintained  without  any  permanent  change,  it  is  obvious 
that,  without  any  oiher  agencg  than  that  of  Evaporation^  an  average 
daily  inflow  must  take  place  through  the  Strait  of  Babel  Mandeb^ 
which,  on  the  estimate  just  quoted,  would  suffice  to  cover  the 
whole  area  of  the  Bed  Sea  (estimated  at  180,000  square  milesl)  with 
a  layer  of  water  0*75  inch  thick.  Now,  this  is  equivalent  to  a  layer 
of  35  feet  in  thickness,  spread  over  an  area  of  320  square  miles ; 
and  thus,  if  we  take  the  average  breadth  of  the  Strait  at  16  miles, 
a  current  occupying  the  whole  of  that  breadth,  and  having  a  thick- 
ness of  35  feet,  would  need  to  flow  at  the  rate  of  20  miles  per  day, 
to  bring  in  this  body  of  water.  But  it  is  known  that  part  of  the 
Strait  (as  in  the  case  of  the  Strait  of  Gibraltar)  is  always  occupied 
by  a  current  in  the  contrary  direction ;  §  so  that  if  we  assign  to  the 

*  •  Annales  des  Fonts  et  Cbaass^'  1863  and  1869.        f  '  The  Ocean,*  p.  89. 
X  Capt.  Barker,  in  *  Trans.  Bomb.  Geogr.  Soc.,'  1859,  p.  13. 
8  *  English  CydopflBdia.'    Geography :  Art.  "  Bed  Sea.^ 
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in-cunrent  two-thirds  of  the  breadth  of  the  Strait,  it  would  need 
to  flow  at  the  rate  of  30  miles  per  day. 

28.  But  this  estimate,  which  is  based  only  on  the  amount  re- 
quired to  keep  up  ike  levels  ceai  be  shown  by  a  very  simple  calculation 
to  be  yeiy  fiir  bek)^  the  amount  of  the  acktal  inflow  determined  by 
this  encmnous  evaporation.  For  as  all  the  water  which  thus  passes 
off  is  freihf  while  all  the  water  which  enters  to  replace  it  is  $aU^ 
and  as  there  is  no  reason  whatever  to  believe  that  any  accumulation 
of  salt  is  taking  place  in  the  Bed  Sea  basin,  it  is  clear  that  all  (he 
edit  which  ie  Am  brought  in  muet  fiud  its  may  out  agaiu  :  for  if  it  all 
remained,  the  Bed  Sea  basin  would  in  no  long  time  become  filled 
with  solid  salt  (that  time  being,  according  to  the  low  evaporation- 
estimate  of  Dr.  Buist,  less  than  3000  years,  and  more  probably 
between  2000  and  1500);  whilst  if  only  a  part,  however  small, 
were  retained,  the  salinity  of  the  Bed  Sea  water  must  be  con- 
tinually on  the  increase,  which  there  is  no  reason  whatever  for 
aupposii^  The  maintenance  of  the  existing  proportion,  then, 
obviously  requires  that  aU  the  salt  should  be  returned ;  and  this 
can  only  be  effected  by  an  outflow  oS.  as  much  water  as  will  carry^ 
it.  Now,  if  the  salinities  of  Oceanic  and  Bed  Sea  water  were 
equal,  an  accumulation  of  salt  in  the  Bed  Sea  basin  could  only  be 
prevented  by  an  outflow  of  exactly  as  much  water  as  enters  it. 
But  since  a  comparison  of  their  relative  salinities  (Forchhammer) 
gives  their  relative  proportions  as  almost  exactly  5  to  4, /our  mea^ 
sures  of  Bed  Sea  water  will  contain  as  much  salt  ejefioe  measures  of 
Oceanic  water.  And  thus,  assimiing  the  quantity  of  salt  in  the 
Bed  Sea  to  remain  stationaiy,  for  every  five  parts  of  water  that 
enter,  /out  parts  must  return,  <mly  one  remaining  to  sustain  the 
level.  Hence,  for  the  maintenace  of  that  level,  the  in-current 
through  the  Strait  of  Babel  Mandeb  must  have  five  timee  the  volume 
just  now  estimated ;  or,  assuming  its  breadth  to  be  two-thirds  that 
of  the  Strait,  and  its  rate  to  be  30  miles  per  day,  it  must  have  a 
thickness  of  175  feet,  or  nearly  thirty  fathoms. — ^Even  taking  Dr. 
Buist's  low  estimate  of  the  amount  of  daily  evaporation,  the  thick- 
ness of  the  current  needed  .to  replace  it,  if  it  have  the  rate  and 
breadth  just  specified,  and  if  four-fifths  of  it  passes  out  again,  would 
be  61  feet. 

29.  Hence  it  is  clear  that  to  whatever  extent  the  movement  of 
the  «tt9/ace-water  in  the  Strait  of  Babel  Mandeb  may  be  modified  by 
"Winds,  there  must  be  a  constant  and  rapid  inflow  dependent  on 
evaporation  only.  And  this  becomes  yet  more  obvious,  when  it 
is  borne  in  mind  that  ihe  wind-current  flows  ouiward  during  the 
months  when  the  temperature  is  highest,  and  the  evaporation 
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is  ooBfieqiieiitly  most  rapid.  That  a  Bub-snriBtoe  tn-flow  is  not 
in  the  least  inoonsistent  with  a  surface  out-flow,  is  perfectly  well 
known  to  every  one  who  has  seen  the  meeting  between  a  strong 
wind  and  a  rising  tide ;  for  though  the  action  of  the  wind  may  re- 
verse the  direction  of  the  surface-current,  yet  it  cannot  prevent  the 
sub-surface  inflow,  though  it  may  somewhat  retard  and  diminish 
it  (see  §  66).  Although  it  is  possible  that  the  surface  out-current 
snstained  by  wind  may  (while  it  lasts)  carry  forth,  the  four-fifths 
of  the  evaporation  inflow  which  have  been  shown  to  be  in  excess, 
yet  this  seems  scarcely  probable,  especially  when  it  is  borne  in 
mind  that  there  is  a  surface  in-current  on  the  other  side  of  the 
Strait  (Barker,  he.  cU.).  And  when  the  wind-current  concurs 
with  the  inflow,  which  is  the  case  during  the  cooler  montibs,  it  is 
obvious  that  there  cannot  be  any  other  escape  for  the  excess  (save 
by  the  small  surface  counter-current),  than  by  means  of  an  under- 
current ;  the  existence  of  which  Oaptain  Maury  was  fully  justified  in 
predicating  as  necessaiy  to  carry  back  the  salt  which  would  other- 
wise accumulate,  whilst  he  found  a  vera  cau9a  for  its  maintenance 
in  the  excess  of  Specific  Gravity  constantly  kept  up  by  evaporation 
in  the  Bed  Sea  column.* 

30.  It  is  a  curious  fact  that  it  is  during  the  cooler  season,  when 
the  N.E.  monsoon  causes  a  strong  westerly  set  into  the  funnel- 
shaped  Gulf  of  Aden,  and  thence  through  the  Strait  into  the  Bed 
Sea,  and  when  evaporation  is  at  its  least,  that  the  level  of  the 
Bed  Sea  is  at  its  lowest,  as  is  shown  by  the  exposure  of  the  coral- 
banks.f  This  apparent  anomaly  may  be  so  readily  explained  ppon 
the  principle  already  set  forth  (§  3),  as  to  be  in  fact  a  remarkable 
exemplification  of  it.  The  narrowing  of  the  Gulf  will  cause  a 
*^  head  '*  of  water  to  accumulate  on  the  outside  of  the  Strait ;  and, 
this,  producing  an  under-current  in  the  opposite  direction,  will  tend 
to  increase,  as  by  a  t;t8  a  fronie,  the  under-current  which  carries  out 
the  dense  water  of  the  Bed  Sea,  and  thus  to  lower  its  level. 

♦  See  his  *  Physical  Geography  of  the  Sea,'  §  375.^It  follows  from  the  aboye 
that  exehuive  adTOoates  of  Wind-GuiTents,  like  Mr.  Langhton  ^'Physioal 
Geography/  p.  245),  are  quite  beside  the  mark  in  treating  the  existence  of 
an  evaporation-inflow  through  the  Strait  of  Babel  Mandeb  as  **  theoretioEd,** 
on  the  ground  that  observation  proves  that  the  direction  of  the  surface-current 
changes  with  that  of  the  wind.  It  is  just  as  certain  that  an  enormous  inflow 
mtui  constcmUy  take  place  into  the  Bod  Sea,  to  supply  its  loss  of  water  by 
evaporation,  as  that  such  an  inflow  doe»  take  place  into  the  Karaboghas  (§  22) ; 
and  in  speaking  of  *' the  winter"  as  a  time  when  ^the  evaporation  is  feeUe,^ 
Mr.  Langhton  entirely  ignores  the  fact  that  the  lotTi/er-evaporation  of  the  Bed 
Sea  cannot  be  less,  over  equal  areas,  than  the  summer-evaporation  of  the  Caspian, 
which  suffices  to  get  rid  of  the  entire  mass  of  water  that  is  brought  down  by  its 
great  rivers  when  they  are  swollen  by  the  melting  of  the  snows. 

t  Schweinfurth,  in  Petermann's  *  Mittheilungen,*  1868. 
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An  example  of  the  like  action,  encountered  bj  myself  in  the  Strait 
•of  Gibraltar,  will  be  presently  mentioned  (§  66). 

31.  Animdl  Life  of  Bed  Sea. — ^There  are  certain  points  in  the 
Physical  Geography  of  the  Bed  Sea  basin,  which  must  greatly  affect 
its  relation  to  Animal  life.  In  the  first  place,  as  its  deeper  portion 
is  shnt  off,  like  that  of  the  Mediterranean,  from  the  deeper  part  of 
the  Oceanic  basin,  by  the  shallowness  of  its  connecting  Strait, 
the  temperatnre  of  all  that  lies  below  the  variable  superficial 
stratum  may  be  expected  to  be  uniform  and  constant  This  is 
just  what  Captain  Fullen's  soundings  indicate ;  for  he  found  that, 
while  the  temperature  continued  to  diminish  from  the  surface 
downwards  as  far  as  200  fathoms,  the  thermometer  there  became 
stationary  at  70**  or  71°,  and  continued  so  to  the  bottom  at  678 
fathoms.  And  that  this  temperature  is  the  Uocheimal  (or  mean 
winter  temperature)  of  the  locality,  appears  from  the  fact  that 
Oaptain  Nares  found  the  temperature  of  the  Gulf  of  Suez,  in  the 
month  of  February,  to  be  71^  from  the  surface  to  the  bottom  at 
450  fathoms.  Hence,  as  in  the  Mediterranean  (§  39),  there  must 
be  on  absence  of  any  thermal  or  vertical  circulation,  except  that 
which  is  produced  by  the  downward  moTement  of  the  films 
concentrated  by  sur&ce-evaporation  (§  36)  ;  and  thus  there  will  be 
a  stagnation  in  the  deeper  water  of  the  basin,  tmfavourable  to 
the  existence  of  Animal  life.  But  this  stagnation  will  probably 
not  be  by  any  means  as  complete  in  the  Bed  Sea,  as  it  is  in  the 
Mediterranean ;  since  the  depth  of  the  former  is  so  much  less,  that 
the  influence  of  the  tides  and  wind-currents,  as  well  as  the 
interchange  through  the  Strait,  will  extend  much  nearer  its  bottom. 
Moreover,  the  Bed  Sea  differs  essentially  from  the  Mediterranean, 
in  not  being  the  recipient  of  any  great  riTcrs  bringing  down 
^sedimentary  matter  from  the  land.  This  difference,  of  course, 
affects  the  condition  of  the  bottom,  on  which  we  do  not  find  the 
^e  abundant  sedimentary  deposit  that  is  everywhere  settling  down 
in  the  abyssal  depths  of  the  Mediterranean  (§  39) ;  and  it  will  also 
leave  the  bottom-water  clear;  so  that  in  these  respects  the  oon- 
•dition  of  the  bed  of  the  Bed  Sea  will  be  more  favourable  to  Animal 
life  than  that  of  the  Mediterranean.  But  the  absence  of  organic 
4sediment — if  the  views  to  be  presently  considered  be  correct — 
will  constitute  a  still  more  important  difference  between  the 
conditions  of  the  two  Seas  in  relation  to  Animal  life ;  fi)r  while 
its  progressive  decomposition  in  the  abyssal  waters  of  the  Medi- 
terranean consumes  its  oxygen  and  imparts  to  it  carbonic  acid, 
«t  a  greater  rate  than  '*  diffusion  "  can  counterbalance  without  any 
vertical  circulation  in  the  water  itself,  and  thus  tends  to  render  the 
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depths  of  that  sea  uninhabitable  (§  41),  the  absenoe  of  the  like  source 
of  impurity  in  the  water  of  the  Bed  Sea  may  be  expected  to  leave 
its  abyssal  water  in  a  condition  fit  to  support  a  moderate  amount  of 
Animal  life ;  since  the  process  of  diffusion,  even  without  Tertioal 
circulation,  will  maintain  a  certain  amount  of  interchange  of  gases 
between  the  superficial  and  the  deep  strata. 

32.  The  possible  influence  of  the  uniformly-elevated  Temperature 
in  the  Bed  Sea,  upon  the  growth  of  the  Corals  which  abound  in 
its  basin  and  form  the  reefs  so  dangerous  to  the  navigator,  con- 
stitutes another  question  of  great  interest.  It  seems  to  be  the 
universal  opinion  of  those  who  have  most  carefully  studied  the 
existing  Coral  formations  in  the  Oceanic  area,  that  the  reef-building 
types  do  not  live  and  grow  at  a  greater  deptii  than  the  twenty 
fathoms  first  assigned  as  their  limit  by  Mr.  Darwin.  Yet  since  stony 
Corals,  similar  to  these  in  every  physiological  character  save  massive- 
ness,  have  been  repeatedly  brought  up  in  the  *  Porcupine'  and 
*  Challenger '  dredgings  from  depths  of  ieveral  hundred  £athoms»  there 
seems  no  a  priori  reason  for  the  restriction  of  the  reef-builders  to  this 
limited  depth ;  and  it  has  suggested  itself  to  me,  whether  the  limit  ia 
not  really  one  of  temperature.  For  it  is  pointed  out  by  Mr.  Dana  in  his 
recent  treatise  on  *  Corals  and  Coral-islands,'  as  a  deduction  firom 
the  Geographical  distribution  of  the  Beef-builders,  that  they  cannot 
live  in  any  part  of  the  Ooean  of  which  the  temperature  ever  faUs 
below  68° ;  so  that  even  the  Gralapagos  Islands,  which  lie  under  the 
Equator,  are  outside  the  boundary-line  of  the  Coral  Sea ;  this  line 
being  carried  to  the  north  of  the  Equator  by  the  cold  (Humboldt's) 
current,  which  comes  up  along  the  western  coast  of  South  America, 
and  which  I  r^ard  as  the  indraught  of  the  Pacific  Equatorial 
current  Now  all  we  at  present  know  of  the  relation  of  Tem- 
perature to  Depth  would  indicate  that  in  the  Intertropical  area  of 
the  open  ocean  (§  95),  the  temperature  at  twenty  fathoms  is  not 
much  above  68°,  and  that  in  the  next  ten  fathoms  it  suffers  a 
considerable  reduction ;  so  that  the  hathymetrical  limit  of  the  reef- 
builders  may  really  be  a  thermal  one.  And  since  the  Temperature 
of  the  Bed  Sea  at  all  depths,  and  throughout  the  year,  seems  to  be 
above  that  limit,  it  will  become  a  most  interesting  question  to 
determine  whether  the  Beef-building  Corals  are,  or  are  not,  to  be 
found  in  that  sea  at  a  greater  depth  than  in  the  open  Ocean ;  and,  if 
so,  what  is  the  greatest  depth  at  which  they  there  exist  This 
question  has  obviously  a  most  important  bearing  on  the  inter- 
pretation of  many  Geological  phenomena ;  for  if  the  limitation  of 
the  depth  of  living  reef-builders  be  really  thermometric,  instead  c^ 
haihymetric, — so  that,  when  secluded  fi-om  the  general  Oceanic  Circu- 
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ktion,  they  can  grow  up  £rom  a  greater  depth  than  in  the  Oceanic 
area, — it  is  obvioxiB  that  snoh  a  limitation  cannot  be  rightly  assumed 
in  regard  to  the  Coral  growths  of  former  epochs,  nnless  we  know 
the  conditions  under  which  thej  hare  been  formed. 

Mediterranbak  Sba. 

33.  Physical  Geography  of  the  Mediterranean. — ^This  greatest  of  In- 
land Seas  may  be  regarded  as  almost  Oceanic,  in  respect  alike  of 
the  vastness  of  its  area,  and  of  its  enormous  depth.  Its  surface 
(including  the  Adriatic  and  the  JEgofkn)  is  about  970,000  miles,  and 
its  ayerage  depth  is  probably  not  less  than  1200  &thoms.  The 
Mediterranean  proper  consists  of  two  very  deep  basins : — the  West- 
em,  which  extends  from  the  Strait  of  Gibraltar  to  the  Adventure 
and  Skerki  Banks  that  connect  Sicily  with  the  coast  of  Tunis, 
having  a  depth  which  ranges,  over  a  large  part  of  its  area,  between 
1000  and  1600  fathoms;  whilst  the  Eastern,  which  extends  from 
Malta  and  the  eastern  coast  of  Sicily  to  the  Levant,  is  yet  deeper, 
its  bottom  having  in  some  parts  a  depth  of  more  than  2000  fathoms. 
The  shallow  area  which  completely  separates  all  but  the  superficial 
portions  of  these  two  basins,  has  scarcely  anywhere  a  greater  depth 
than  200  fathoms ;  while  the  Strait  of  Gibraltar,  which  constitutes 
tbe  sole  channel  of  communication  between  the  Mediterranean  basin 
and  the  outside  Atlantic,  and  which  has  a  depth  of  about  500 
fathoms  between  Gibraltar  and  Ceuta,  gradually  shallows,  as  it 
widens,  towards  its  western  embouchure  between  Capes  Trafalgar 
and  Spartel,  where  there  is  a  "  ridge,**  or  "  submarine  watershed," 
of  which  the  average  depth  is  about  120  &thoms,  certain  passages 
across  it  approaching  200  fathoms  in  depth.  Hence  a  general  ele- 
vation of  the  Mediterranean  area  to  the  extent  of  a  little  more  than 
200  fathoms,  would  have  the  effect  of  not  only  cutting  it  off"  entirely 
from  the  Atlantic,  but  also  of  dividing  it  into  two  great  salt  Lakes, 
each  of  which,  without  any  great  reduction  of  area,  would  still  be 
enormously  deep.  The  Eastern  basin  lies  between  the  parallels  of 
31°  and  36®;  the  Western  for  the  most  part  between  those  of  36° 
and  44°.  The  summer  Isotherm  of  80°  lies  a  little  to  the  south  of 
the  whole  African  coast-line,  turns  northward  round  the  Levant,  and 
then  follows  the  eastern  coast  of  the  Mgean  and  the  southern  shore 
of  the  Black  Sea,  crossing  the  southern  basin  of  the  Caspian  in  its 
course  eastward.  Even  the  northernmost  portions  of  the  basin 
scarcely  lie  outside  the  summer  Isotherm  of  75° ;  so  that  we  may 
consider  the  whole  of  it  as  subject  to  a  summer  temperature  of 
from  75°  to  80°.  The  winter  Isotherm  of  50°  passes  along  the  axis 
of  the  basin ;  and  while  along  its  southern  shores  the  winter  air 
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temperature  averages  55^  it  ranges  along  the  northern  as  low  as 
40°,  or  even  lower. 

34.  Swrface-Temperaiwre. — ^These  Isotherms,  however,  are  deduced 
from  atr-temperatures,  and  do  not  indicate  the  temperature  of  the 
waier^  which  is  rather  lower  in  summer,  but  (over  a  greater  part  of 
the  basin)  considerably  higher  in  winter,  than  those  Isotherms 
would  indicate.  I  have  myself  seen  it  ranging  in  each  basin,  during 
the  months  of  August  and  September,  between  73°  and  79° ;  while, 
during  the  months  of  January  and  February,  it  is  about  56°  at 
Algiers,  and  nearly  54°  at  Toulon.  That  this  elevation  of  sea  above 
atV-temperature  is  not  due  (as  some  have  supposed)  to  the  entrance 
of  Gulf-stream  water  through  the  Strait  of  Gibraltar,  but  belongs 
to  the  Mediterranean  itself,  will  appear  not  only  from  the  fSEtcts  to  be 
presently  stated  in  regard  to  the  peculiarity  of  its  Thermal  con- 
dition, but  also  from  this,  that  the  water  of  the  Gibraltar  in-current  is 
derived  from  a  sub-surface  stratum  having  a  much  lower  tempera- 
ture than  that  of  the  surface-water  of  the  Atlantic  from  which  it  is 
drawn  (§  57). 

35.  Uniform  Sub  ^  surface  Temperature.  —  The  high  <ttftim«r-tem- 
perature  of  the  surface  of  the  Mediterranean  is  limited  to  a  very 
thin  stratum,  and  then  gives  plaoe  (as  D'Urville  and  Aim6* 
first  pointed  out)  to  a  uniform  temperature,  which  extends  down- 
wards to  the  bottom.  In  the  Western  basin  the  thermometer 
generally  sinks  at  50  fiGithoms  to  55°  or  56^;  and  below  this  we 
observe  very  little  change  down  to  100  fathoms,  at  which  depth  it 
usually  stands  at  54°  or  55°.  From  this  to  the  bottom,  however 
deep  that  bottom  may  be,  the  temperature  continues  constant;  the 
water  between  100  and  1600  fathoms  having  absolutely  the  same 
temperature  of  54°  or  55°  throughout.  In  the  Eastern  basin,  of 
which  the  axis  lies  about  2°  further  to  the  south,  the  heat  of  the 
superficial  stratum  extends  somewhat  further  down ;  but  the  uniform 
temperature  is  always  reached  at  less  than  200  fiithoms ;  and  from 
that  depth  to  the  bottom  at  (it  may  bej  2000  fathoms,  the  tempera- 
ture of  56°  is  found  everywhere  to  prevail.  In  tointer^  on  the  other 
hand,  the  temperature  is  uniform,  or  nearly  so,  from  the  surface  to  (he 
bottom.  This  condition  differs  completely  from  that  which  prevails 
in  the  Oceanic  area  generally;  and  contrasts  especially  with  that 
which  we  find  in  the  Atlantic  at  similar  depths.  For  there,  after 
passing  through  the  superheated  stratum,  we  find  the  thermometer 
descending  with  the  depth,  though  by  no  means  at  a  uniform  rate 
(§  88),  until  it  reaches  36i°. — ^The  question  forces  itself  upon  us, 

*  *  Azmales  de  Chimie,'  torn.  xt.  (1845)  pp.  5-34. 
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therefore,  to  what  this  difference  (represented  in  Diagram  II.)  is  to 
be  attributed. 

DUOBAH  ir. 
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36.  It  is  perfectly  obyious,  in  the  first  place,  that  the  influence  of 
direct  Solar  heat  is  limited  to  that  superficial  stratum  whose  tem- 
perature varies  with  the  season;  and,  secondly,  that  below  this 
stratum,  in  the  Mediterrai^ean  basin,  depth  ]per  $e  exerts  no  influence 
whatever.  It  is,  moreover,  pretty  certain  that  the  sun*s  calorific 
power  is  not  exerted  so  much  by  the  direct  penetration  of  its  heat-rays, 
as  by  a  process  of  downward  convection^  which  can  only  be  carried  on 
in  salt  water ;  the  surface-films,  as  they  are  concentrated  by  evapo- 
ration, descending  through  the  subjacent  stratum,  and  communicating 
to  it  their  excess  of  heat  and  of  salt,  while  they  are  successively 
replaced  by  films  of  less  saline  water  which  come  up  from  below. 
If  this  downward  convection  be  constant,  as  it  is  in  Tropical  seas, 
the  influence  of  surflEice-heat  will  extend  much  deeper  than  it  does 
in  the  Mediterreanean ;  where,  every  i^x  months,  the  downward 
convection  of  Heat  is  neutralised  by  a  downward  convection  of 
Cold.  But  why  should  the  constant  temperature  of  the  whole  mass 
of  water  beneath  100  fathoms  lie  between  54°  and  56°  ?  and  why 
should  the  superficial  stratum,  whose  temperature  in  summer 
ranges  to  at  least  20°  higher,  have  a  winter  temperature  which  is 
the  same  as  that  of  the  deep  water  it  overlies  ? 

37.  In  my  Eeport  to  the  Royal  Society  of  my  first  researches  in 
the  Mediterranean,  I  regarded  the  uniform  temperature  of  its  deeper 
water  as  representing  the  Mi&jacent  infiuence  of  the  warm  crust  of 
the  Earth ;  the  temperature  of  which  in  the  Mediterranean  area,  as 
indicated  by  the  uniform  temperature  of  a  deep  cave  in  the  island  of 
Pantellaria,  and  by  that  of  the  deepest  tanks  in  Malta,  seems  to  be  54°. 
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But  I  have  come  to  believe  that  this  coincidence  is  accidental  only : 
and  that,  the  deep  cold  water  outside  being  excluded,  the  uniform 
temperature  of  the  mass  of  Mediterranean  water  in  each  basin  must 
really  correspond  to  its  lowest  winter  meatiy  or  Uocheimdl  temperature.* 
As  the  sun  gains  power,  it  raises  the  temperature  of  the  superficial 
stratum ;  but  even  its  summer  heat  does  not  penetrate  &r  down- 
wards, and  thus  the  great  mass  of  the  water  beneath  remains  un- 
affected by  it.  If,  on  the  other  hand,  the  winter-temperature  of  the 
surface  were  to  be  reduced,  that  reduction  would  affect  the  entire 
mass ;  because  the  surface-water,  when  cooled,  would  sink  and  diffuse 
its  cold  through  the  water  beneath.l 

38.  Thus,  then,  although  the  mean  otV-temperature  of  the  northern 
part  of  the  Mediterranean  basin  &lls  during  the  winter  months  con- 
siderably below  60°,  yet  the  great  depth  of  that  basin  prevents  this 
reduction  from  having  any  considerable  effect  upon  the  temperature 
of  the  vast  mass  of  water  beneath :  for  as  fast  as  a  slightly-cooled 
surface-film  descends,  it  will  be  replaced  from  the  warm  stratum 
beneath ;  and  since  whatever  heat  is  thus  withdrawn  from  the  latter 
during  the  winter,  is  fully  replaced  during  the  summer  in  the 
manner  just  described,  the  uniform  temperature  of  the  basin  is 
scarcely  at  all  disturbed.  But,  further,  the  elevation  of  the  winter 
«ea-temperature  above  the  mean  winter  otr-temperature  of  the 
northern  shores  of  the  Mediterranean,  will  produce  exactly  that 
effect  upon  their  climate,  which  the  afflux  of  warm  water  to  the  coast 
of  Norway  produces  upon  its  climate  (§  112).  And  it  is  to  this  that 
the  peculiar  mildness  of  such  places  as  Hydros,  Cannes,  and  Mentone, 
seems  in  great  part  due. 

39.  Consequences  of  Absence  of  Thermal  Circidaiion. — But  the  entire 
absence  of  thermal  circulation  in  the  deeper  parts  of  this  vast  basin, 
which  is  the  necessary  consequence  of  the  uniformity  of  its  tem- 
perature, has  a  most  important  effect  upon  those  conditions  which 
determine  its  capacity  for  supporting  Animal  life.  When  I  first 
visited  the  Mediterranean,  I  fully  expected  to  find  its  depths  tenanted 
by  the  like  varied  and  abundant  Fauna  that  we  had  met  with  at 

*  I  now  find  that  this  doctrine  was  originally  propounded  by  Aim^  on  the 
basis  of  the  observations  Just  referred  to. 

t  I  learn  firom  Mr.  Buchan,  the  able  Secretary  of  the  Scottish  Meteorological 
Society,  that  the  deepest  parts  of  Loch  Lomond  haye  been  found  to  present  a 
nniform  temperature  of  41^,  whidi  is  also  the  uoeheimal  of  the  looalit^. — ^In  fresh- 
water LeJies,  as  Sanssnre  long  since  found,  the  lowering  of  the  isocheunal  beneath 
39^  does  not  depress  the  tenmerature  of  the  deep  water  below  that  of  its 
greatest  density ;  whilst  in  the  Irolar  marine  areas,  the  increase  of  density  which 
salt  water  undergoes  in  being  cooled  down  to  its  fireedng  point,  will  allow  of  the 
reduction  of  deep  temperature  by  surface-cold  down  to  27^  or  even  (perhaps)  to 
25°.    (See  §73.) 
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corresponding  depths  in  the  Atlantic;  and  considering  that  the 
•existence  of  this  Sea  can  be  clearly  traced  back  through  the  whole 
Tertiary  period,  I  expected  to  find  in  this  Fauna  the  like  representa- 
tion of  the  early  Tertiaries,  that  the  Fauna  of  the  deep  Atlantic  had 
shown  of  the  Cretaceous.  What,  then,  was  my  disappointment  at 
finding  the  dredge  come  up,  time  after  time^  from  depths  ranging 
between  300  and  1500  ftithoms,  laden  with  a  barren  mud,  the  most 
careful  examination  of  which  revealed  not  a  single  living  organism, 
and  only  a  few  fragments  of  dead  shells  and  corals,  large  enough  to 
be  recognisable  as  such,  which  had  obviously  drifted  from  some 
•other  locality.  The  idea  of  the  nearly  azoic  condition  of  the  deeper 
part  of  the  Mediterranean,  to  which  I  was  thus  led,  having  been 
confirmed  by  the  results  of  Oscar  Schmidt's  dredgings  in  the 
Adriatic,  the  question  arises — to  what  is  this  condition  due  ?  I  was 
in  the  first  instance  disposed  to  attribute  it  to  the  turbid  condition 
of  the  bottom-water,  which  is  charged  (as  I  was  able  to  prove  by 
observation)  with  extremely  fine  sedimentary  particles,  whose  slow 
4settling-down  forms  the  mud  of  the  bottom.  These  seem  to  be 
chiefly  derived  in  the  Eastern  basin  from  the  Nile,  and  in  the 
Western  basin  from  the  Bhone :  the  coarser  particles  in  each  case 
43ettling  down  near  the  mouths  of  those  rivers,  whilst  the  finer  are 
diffused  through  the  whole  mass  of  Mediterranean  water,  gravitating 
very  slowly  to  the  depths  of  its  basin.* 

40.  It  is  well  known  that  a  muddy  state  of  the  bottom-water  is 
imfetvourable  to  the  presence  of  Animal  life ;  and  it  has  been  par- 
ticularly noted  by  Dana,!  that  where  such  a  sediment  brought 
down  by  a  current  is  difiused  over  a  part  of  a  bed  of  living  Coral, 
it  kills  the  animals  of  that  part.  Moreover,  I  learned  at  Malta  that 
in  the  beds  which  yield  the  extremely  ^ne-grained  stone  which  is 
used  for  delicate  carvings,  scarcely  any  Fossils  are  found,  save  sharks' 
teeth;  whilst  in  the  doarae-grained  beds  of  the  same  formation, 
fossils  are  abundant:  and  as  the  former  may  be  regarded  as  the 
product  of  a  slow  deposit  in  the  deep  sea,  so  may  the  latter  be  con- 
sidered as  share-heiB.  Further,  I  have  been  informed  by  Professor 
Duncan,  that  in  the  Fleisch  of  the  Alps,  which  shows  in  some  parts  a 
thickness  of  several  thousand  feet,  and  which  is  composed  of  a  very 

*  It  may  be  interestinfi;  to  note,  that  it  is  to  this  diffusion,— experimentally 
proved  on  the  large  scale  by  the  admixttire  of  mud  with  the  saline  deposit  of 
the  boilers  of  steam-ships  voyaging  in  the  Mediterranean,  and  on  the  small  by 
ProfesBor  Tyndall's  electric-light  test, — that  the  peculiar  hiueneu  of  the  waters  of 
the  Mediterranean  is  due.  The  case  is  precisely  paralleled  by  that  of  the  Lake 
of  Geneva,  through  which  the  Upper  Rhone  flows,  depositing  near  its  entrance 
the  coarser  particles  of  sediment,  and  diffusing  the  finer  through  the  entire  water 
of  the  lake,  to  which  they  impart  a  correspon&ig  bluenefis. 

t  *  Ck>rals  and  Coral  Ifhmds,'  p.  121. 
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fine  Bodimentaiy  material^  there  is  an  almost  entire  absence  of 
Organic  Bemains. 

41.  But  in  stadjing  the  conditions  of  the  Thermal  Circulation  of 
the  great  Oceanic  basins,  I  came  to  see  that  there  is  another  con- 
dition of  the  bottom-water  of  the  Mediterranean,  which  is  not 
less  unfavourable  than  its  turbidity — ^probably  more  so — to  the 
existence  of  Animal  life  In  its  depths ;  namely,  the  defidemcy  of 
Oxygen,  produced  by  the  slow  decomposition  of  the  Organic  matter 
brought  down  by  its  great  rivers.  According  to  the  detennination 
which  I  made  in  my  second  visit  to  the  Mediterranean  in  1871,  the 
gases  boiled-o£f  from  water  brought  up  from  great  depths  contained 
only  about  6  per  cent,  of  Oxygen  and  35  per  cent,  of  Nitrogen,  the 
remaining  60  per  cent,  being  Carbonic  acid.  Xow  in  gases  boiled-off 
from  the  deep  water  of  the  Atlantic,  the  average  percentage  of 
Oxygen  was  about  20,  while  that  of  Carbonic  acid  was  between  30 
and  40 ;  even  this  large  proportion  of  Carbonic  acid  not  appearing 
prejudicial  to  the  life  of  the  marine  Invertebrata,  so  long  as  Oxygen 
was  present  in  sufficient  proportion. 

42.  The  ratUmale  of  both  these  conditions  seems  obviously  the 
same ; — namely,  that  in  consequence  of  the  uniformity  of  temperature 
of  the  whole  mass  of  Mediterranean  water  below  the  sur&ce-stratum 
of  200  fathoms  (which  alone  will  be  disturbed  by  wind,  or  be 
affected  by  the  influx  of  rivers  and  of  the  Gibraltar  current),  there 
is  no  thermal  circulation ;  the  whole  contents  of  the  deeper  part  of 
this  immense  basin  being  thus  in  an  absolutely  etagnant  condition. 
If  the  doctrine  of  a  vertical  Oceanic  Circulation  be  true,  every  drop 
of  Ocean-water  is  brought  in  its  turn  to  the  surface,  where  it  can 
get  rid  of  its  carbonic  acid,  and  take  in  a  fresh  supply  of  oxygen. 
But  as  the  density  of  the  surface-stratum  of  the  Mediterranean  is 
never  rendered  greater  by  reduction  of  temperature,  than  that  of 
the  mass  of  water  it  overlies,  there  is  no  agency  capable  of  producing 
any  interchange  :  the  bottom-water  charged  with  the  slowly-gravi* 
tating  sediment  is  never  disturbed ;  and  the  Organic  matter  con- 
tained in  that  sediment  consumes  its  Oxygen  so  much  more  rapidly 
than  it  can  be  supplied  from  above  by  di£fusion  through  the  vast 
column  of  superincumbent  water,  that  nearly  the  whole  of  it  ie 
converted  into  Carbonic  acid,  scarcely  any  being  left  for  the  support 
of  Animal  life. 

43.  These  considerations,  then,  seem  fully  adequate  to  account 
for  the  paucity  of  life  in  the  deeper  part  of  the  Mediterranean 
basin ;  and  they  will,  of  course,  equally  apply  to  the  case  of  any  other 
Inland  Sea,  so  &r  as  the  same  conditions  apply  (§  41).  And  it  is 
not  a  little  interesting  to  find  that  my  old  friend  and  fellow-student 
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Edward  Forbes  was  perfectly  correct  as  to  the  limitation  of  Animal 
life — BO  far  as  regards  the  iBgean  Sea,  in  which  his  own  researches 
were  prosecuted — to  a  depth  of  abont  300  &thoms;  the  error, 
which  was  rather  that  of  others  than  his  own,  being  in  the  sup- 
position that  this,  limitation  applies  equally  to  the  great  Ocean- 
basins,  past  as  well  as  present.  The  researches  in  which  it  has 
been  my  privilege  to  bear  a  part,  haye  shown  that  cu  regard$  the 
latter  there  is  probably  no  Bathymetrical  limit  to  Animal  life ;  while 
the  results  of  my  inquiries  into  the  influence  of  the  Physical  con- 
ditions of  the  Mediterranean,  in  limiting  the  Bathymetrical  difiPusion 
of  its  Fauna,  will  not,  I  venture  to  hope,  be  without  their  use  m 
Geological  theory. 

44.  BelaUon  of  Evaporation  to  BainfdU  and  Kver-wpply. — 
Although  for  an  exact  estimate  of  the  amount  of  evaporation  over 
the  Mediterranean  area,  materials  are  still  wanting,  yet  there  is 
ample  reason  for  the  confident  assurance  that  it  must  enormously 
exceed  the  amount  of  fresh  water  returned  intp  its  basin  by  rain 
and  rivers;  so  that  if,  by  a  rise  of  the  ridge  at  the  western  en- 
trance of  the  Strait  of  Gibraltar,  it  were  to  be  separated  from  the 
Atlantic,  and  converted  into  a  completely  land-locked  inland  sea, 
as  the  Caspian  has  been  (§  17),  its  level  would  undergo  a  pro- 
gressive reduction  by  excess  (tf  evaporation,  until,  by  the  reduction 
thus  occasioned  in  its  area,  an  equality  should  come  to  be  esta- 
blished between  the  loss  and  the  return. 

45.  Putting  aside  as  altogether  unsatisfactory  the  old  estimate 
of  Dr.  Halley,  who  first  suggested  the  excess  of  Evaporation  as  the 
rationale  of  the  Gibraltar  in-current,  we  find  Sir  John  Herschel 
estimatix^  the  annual  evaporation  &om  the  whole  surface  (includ- 
ing that  of  the  Euxine  and  the  Sea  of  Azov)  at  50  inches ;  at  the 
same  time  remarking  that  this  is  certainly  quite  within  the  truth, 
as  the  observed  annual  evaporation  at  Marseilles  exceeds  85  (Paris) 
inches.  The  annual  restoration  by  rainfall  at  Palermo,  which  may 
be  considered  from  its  position  as  a  fair  sample  of  the  whole,  is 
22*3  inches ;  and  this  accords  almost  exactly  with  the  average  of 
23  inches  obtained  from  eleven  stations  at  points  surrounding  the 
whole  of  the  Mediterranean,  as  reported  by  Admiral  Smyth.  Thus 
there  is  an  annual  deficit  of  27*7  inches,  which,  spread  over  the  whole 
area,  would  make  508  cubic  miles  of  fresh  water  to  be  supplied  by 
rivers.  Now,  the  Nile  is  estimated  to  contribute  21 J  cubic  miles 
annually ;  so  that  to  supply  this  deficit,  23  Niles  would  be  needed. 
Thus,  even  on  the  extravagant  supposition  that  each  of  the  other 
principal  rivers  (the  Danube,  Dnieper,  Don,  Bhone,  Dneister,  Ebro, 
and  Po)  contributes  as  much  as  the  Nile,  we  should  still  have  only 
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173  cubic  miles  cf  river-supply,  leaving  335  to  be  famished  by  the 
Atlantic.* 

46.  The  more  recent  estimate  of  two  French  officers,  MM. 
B^gy  and  Yigan,')'  who  have  compared  the  probable  evaporation  of 
the  Mediterranean  proper  (excluding  the  Euxine)  with  the  rain- 
fall over  its  area,  makes  the  deficit  54  inches,  or  nearly  double  Sir 
John  Herschel's  estimate  for  the  wider  area.  This  exclusion  of 
the  Black  &ea  and  its  rivers  makes  the  case  much  stronger ;  for,  as 
will  be  presently  shown,  these  rivers  contribute  scarcely  any  water 
to  the  Mediterranean  (§  60) ;  so  that  there  are  no  other  great 
rivers  left  to  supply  this  enormous  deficU^  than  the  Nile,  the  Bhone, 
and  the  Ebro,  which  would  not,  taken  altogether,  furnish  a  tenth 
part  of  it 

47.  I  have  shown  (*  Contemporary  Keview,'  1873)  that  the  like 
conclusion  may  be  reached  without  any  estimate  of  the  actual 
amount  of  evaporation,  by  a  comparison  of  the  conditions  of  the 
Caspian  and  the  Mediterranean  basins.  The  area  of  the  Mediterranean 
proper  (including  the  iE^ean  and  the  Adriatic,  but  excluding  the 
Euxine)  is  more  than  five  times  that  of  the  Caspian ;  and,  looking 
to  the  comparatively  high  winter  temperature  of  the  Mediter- 
ranean, and  to  the  degree  in  which  it  is  subject  to  the  hot,  dry 
winds  of  the  Libyan  Desert4  we  should  certainly  be  within  the 
the  mark  in  estimating  its  annual  evaporation  at  six  times  that  of 
the  Caspian.  To  compensate  for  this  evaporation,  therefore,  six 
times  the  amount  of  return  of  fresh  water  by  rain  and  rivers  will 
be  required ;  and  as  there  is  no  reason  to  believe  that  the  rainfaU 
over  the  Mediterranean  area  is  greater  in  proportion  than  it  is  over 
the  Caspian,  the  rwersuj^ltf  must  be  at  least  six  times  as  great  to 
make  up  the  deficit.  Yet  to  set  against  six  iimea  (he  mm  of  the  great 
Caspian  Rivers  (§  19),  we  have  only  one  Nile,  one  Bhone,  one  Po, 
and  one  Ebro,  with  a  small  contribution  from  the  Black  Sea  rivers 
and  from  some  submarine  springs. 

48.  It  is  difficult  to  understand  how,  in  the  face  of  this  evidence, 
there  can  be  any  kind  of  doubt  that  an  enormous  inflow  of  water 
mtut  take  place  from  the  Atlantic,  through  the  Strait  of  Gibraltar, 
to  keep  up  the  present  level  of  the  Mediterranean.  (See  A^bndix 
L)  The  only  real  argument  that  has  been  brought  against  it,  is 
that  the  Gibraltar  current  continues  to  flow  during  winter.    But 

♦  Sir  J.  Herschel's  'Physical  Geography,'  p.  27. 

t  '  Annales  des  Fonts  et  Chauss^'  1833  and  1866. 

X  The  extreme  drynesB  of  the  hot  winds  which  often  hlow  across  the  Mediter- 
ranean from  the  Libyan  Desert^  must  greatly  increase  the  evaporation.  The 
siroque  of  Malta  is  as  oppresdye  from  iU  dampness,  as  the  $iroceo  of  the  ]>e8ert 
is  parching  from  its  dryness. 
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this  objection  disappears  wben  it  is  remembered  that  the  winter 
<itV-temperatare  averages  at  least  5(fi  over  the  whole  basin,  and  that 
the  snrflEuse-temperatnre  of  the  water  averages  56°,  whilst,  on  the 
other  hand,  the  great  rivers  are  then  at  their  lowest.  It  is  during 
the  latter  part  of  the  siunmer,  when  the  rise  of  the  Nile  takes  place, 
and  the  melting  of  Alpine  snow  and  ice  feeds  the  Bhone,  that  the 
rivers  make  their  largest  contribution  to  the  replacement  of  the 
water  lost  by  evaporation. 

49.  Further  Observations  on  the  CHbraUar  Currents. — Although  the 
results  of  the  conjoint  inquiries  which  had  been  made  by  Captain 
Calver  and  myself  in  the  *  Porcupine'  Expedition  of  1870,  seemed 
to  us  to  leave  no  reasonable  doubt  as  to  the  existence  of  an  outward 
under-current  in  the  Strait  of  Gibraltar,  yet  we  both  felt  extremely 
desirous  that  the  matter  should  be  more  thoroughly  examined ;  for 
we  were  fully  conscious  that  the  proof  could  not  be  regarded  as 
complete,  until  direct  mechanical  evidence  should  be  obtained  by  the 
"current-drag,"  of  'the  passage  of  Mediterranean  water  over  the 
"ridge"  or  "marine  watershed"  between  Capes  Trafalgar  and 
Spartel,  which  forms  the  proper  boimdary  of  the  Mediterranean 
basin, — the  evidence  we  had  obtained  of  such  passage  being  inferen- 
tialf  and  therefore  open  to  objection.  And  as  we  saw,  in  addition, 
that  the  rate,  perhaps  even  the  direction,  of  this  under-current  was 
liable  to  variation  under  the  influence  of  winds  and  tides,  we  felt 
that  the  subject  could  not  be  fully  elucidated  without  a  far  more 
prolonged  and  systematic  study  of  its  phenomena  than  it  was  in 
our  power  to  carry  out.  I  had  therefore  much  satis&ction  in  avail- 
ing myself  of  the  opportunity  afforded  me  by  the  Hydrographer  to 
the  Admiralty,  for  co-operating  with  Captain  Nares  of  H.M.  Sur- 
veying-ship *  Shearwater'  (then  on  her  way  to  complete  the  survey 
of  the  Gtdf  of  Suez)  in  the  re-investigation  of  the  Gibraltar 
Currents. 

60.  The  inquiries  made  in  the  *  Porcupine '  Expedition  of  1870 
having  shown  that  the  information  obtainable  by  the  Hydrometer 
respecting  the  dratifieation  of  Atlantic  and  Mediterranean  waters  in 
the  Strait  of  Gibraltar  might  afford  valuable  evidence  in  regard  to 
their  movement^  I  made  the  determination  of  Specific  Gravities  my 
own  special  charge ;  whilst  Captain  Nares,  in  consultation  with  me, 
carried  out  the  mechanical  portion  of  the  investigation.  I  shall 
here  give  only  the  general  results  of  our  joint  inquiries,  the  details 
of  which  will  be  found  in  the  ^  Proceedings  of  the  Boyal  Society ' 
(January  18,  and  June  13, 1872). 

61.  The  depth  of  the  northern  half  of  the  channel  over  the 
western  "ridge"  scarcely  anywhere  exceeds  60  fistthoms;  whilst 
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in  its  Bouthem  half  the  depth  does  not  seem  anywhere  to  reach  200, 
and  may  be  considered  to  average  150  fathoms.  From  this  "  ridge  " 
the  Atlantic  slope  deepens  gradually  westwards,  nntil,  at  a  distance 
of  about  45  miles,  a  depth  of  from  500  to  600  fiithoms  is  reached. 
On  the  other  hand,  the  Mediterranean  slope  deepens  gradually 
eastwards  along  the  whole  length  of  the  Strait  (about  35  miles),  aa 
far  as  its  embouchure  in  the  Mediterranean  between  Gibraltar  and 
Ceuta,  where  the  depth  of  the  deepest  part  of  the  channel  exceeds 
500  fathoms.  Thus  it  appears  that  the  Strait  is  to  be  considered 
as  a  prolongation  of  the  Mediterranean  basin,  not  of  that  of  iho 
Atlantic.  If  its  bottom  were  to  be  elevated  200  fathoms,  the 
"  ridge  "  would  become  dry  land,  entirely  cutting  oflf  the  Mediter- 
ranean from  the  Atlantic;  but  though  the  channel  between  the 
European  and  African  shores  would  be  considerably  narrowed,  it 
would  still  extend  further  west  than  Tangier.  If  thus  completely 
cut  ofif  fix>m  the  Atlantic,  the  Strait  would  be  in  every  sense  a  part 
of  the  Mediterranean,  and  would  be  entirely  filled  with  the  denser 
water  of  that  great  inland  sea.  But  in  virtue  of  its  communication 
with  the  Ooean  outside,  and  of  the  continual  inflow  (modified  by 
tidal  changes)  of  a  surfitce-current  from  the  Atlantic,  the  whole 
upper  stratum  of  the  water  of  the  Strait  has  a  purely  Atlantic 
character,  which  is  as  distinctly  recognizable  by  the  specific  gravity 
test  at  the  Mediterranean,  as  it  is  at  the  Atlantic  end  of  the  dianneL 
On  the  other  hand,  the  lower  stratum  no  less  distinctly  corresponds 
in  specific  gravity  with  the  denser  water  of  the  Mediterranean ;  so 
that  its  presence  can  be  recognised  by  this  character  no  less 
certainly  on  the  summit  of  the  *'  ridge,"  than  in  the  deepest  portion 
of  the  Mediterranean  embouchure. 

52.  I  made  it,  therefore,  my  first  object  to  ascertain  whether  the 
presence  of  Mediterranean  water  could  be  detected  by  an  excess 
in  the  specific  gravity  of  the  bo/tom-water,  on  the  Atlantic  side  of 
the  slope ;  our  previous  inquiries  having  shown  that  the  ordinary 
5o<(om-water  of  the  Atlantic,  which  we  now  know  to  be  Polar  (§  96) 
has  a  lower  salinity  than  its  surface-water.  Beginning  at  a  station 
in  Lat.  36°  47'  N.,  and  Long.  9°  39'  w.,  about  45  miles  w^.w.  of 
Cape  St.  Vincent,  we  found  the  specific  gravity  of  the  ««r/ace- water 
to  be  1*0268,  and  thatof  the^f/om-water  at  1560  fetthoms'  depth  to  be 
1*0281.  A  like  marked  excess  in  the  specific  gravity  of  the  hoUom-woXer 
over  that  of  the  rai/ace- water  was  noted  in  a  succession  of  soundings 
taken  between  the  preceding  and  the  **  ridge  ;'*  the  excess  increasing 
as  the  '^  ridge"  was  approached,  so  that  at  about  20  miles  to  the 
westward  of  it,  the  specific  gravity  of  the  surface-water  being 
1*0270,  that  of  the  bottom-water  at  325  fathoms  was  1-0285.    It 
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was  thus  clear  that  the  Mediterranean  water  was  flowing  down  the 
Mlantic  slope  of  the  "  ridge."  On  the  ridge  itself  we  found  the 
«pecific  gravity  of  the  wr/ace-water  to  be.  1-0271,  and  that  of  the 
hoUom-wAtdr  at  125  fathoms  to  be  1*0292;  and  as  the  former  was 
clearly  Atlantic  water,  and  the  latter  Mediterranean,  we  set  our- 
selves to  determine  the  relative  depth  of  each  stratum.  We  found 
that  at  50  fathoms  the  specific  gravity  had  increased  to  1*0273,  and 
that  at  100  fiftthoms  the  specific  gravity  showed  a  forther  increase 
to  1*0276 ;  but  that  a  marked  increase  from  this  to  1*0290  showed 
itself  between  100  and  110  fathoms;  so  that  while  the  lower  part 
of  the  Atlantic  stratimx  showed  a  sufficient  admixture  of  Mediterra- 
nean water  to  afifect  very  sensibly  its  specific  gravity,  the  stratum 
below  110  fathoms  might  be  considered  as  consisting  essentially  of 
Mediterranean  water.  FroceediDg  within  the  Strait,  we  found  that, 
off  Tarifa,  a  sample  of  water  taken  from  the  bottom  at  830  fathoms 
gave  the  high  specific  gravity  of  1*0293;  clearly  showing  its 
Mediterranean  character.  Samples  taken  at  depths  of  200  and  150 
fathoms  gave  almost  exactly  the  same  specific  graTity ;  as  did  also 
a  second  pair  of  samples  taken  in  nearly  the  same  part  of  the  Strait 
at  150  fathoms  and  125  fathoms.  As  the  Strait  deepened,  however, 
towards  Gibraltar,  we  found  the  stratum  of  Mediterranean  water 
lying  at  a  greater  and  greater  depth  beneath  the  sur&ce ;  our  specific 
gravity  observations  taken  between  Gibraltar  and  Ceuta,  where  the 
depth  veas  between  450  and  500  fatjboms,  concurring  with  those  of 
the  previous  year  in  indicating  that  Atlantic  vrater  extends  down- 
wards to  between  200  and  225  fathoms,  whilst  from  250  fikthoms  to 
the  bottom,  the  diannel  is  filled  with  Mediterranean  water. 

53.  Thus  while  the  stratum  of  Mediterranean  water,  from  Tari& 
to  the  "ridge,"  lay  at  between  100  and  125  fathoms  from  the 
surface,  it  lay  between  Tarifa  and  Gibraltar  at  a  depih  increasing 
to  between  200  and  250  fie^thoms;  in  other  words,  between  the 
Mediterranean  end  of  the  Strait  and  Tarifa  it  rose  at  least  100 
fathoms  nearer  the  surface.  It  was  dear  firom  observations  made 
on  the  *'  ridge  "  through  the  whole  succession  of  tidal  changes,  that 
it  is  constantly  covered  by  a  stratum  of  Mediterranean  water: 
whilst  our  previous  observations  show  that  this  water  flows  down 
the  Atlantic  slope.  Hence  it  seems  dear  that  it  is  acted  cm  by  an 
impelling  force  sufficiently  strong  to  cause  it  run  vghhUl^  just  as  the 
heavier  because  colder  water  has  been  found  to  do  in  the  Florida 
Channel  (§  148).    As  the  distance  between  Gibraltar  and  Tarifiei  is 

nbout  15  miles,  the  gradient  will  be  about  1^^*^???  or  about  1 
®  15  miles 

in  132.    But  it  must  be  remembered  that  we  have  not  here  to  do 
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"with  the  ohBchUe  weight  of  this  body  of  water,  but  only  with  the 
differeaee  in  specific  gravity  between  water  of  (say)  1*027  and  water 
of  1*029 ;  which  is  less  than  ^^  part  of  the  absolute  weight  of 
the  water  thus  carried  up  the  slope. — ^It  is  not  a  little  remarkable 
that  in  two  sets  of  Specific  Gravity  observaticms  very  carefiilly 
taken  at  the  Gibraltar  end  of  the  Strait,  the  water  at  250  fathoms' 
depth  was  found  to  be  considerably  heavier  than  the  bottom 
water  at  from  460  to  517  fathoms,  as  the  following  comparative 
statement  shows : 


Surface 
250  £etthoms 
Bottom 


L 

Spedflc  GrmTlty. 


1-0271 
1-0293 
1-0281 


n. 

Spedflc  Grayltj. 


1-0271 
10292 
1*0283 


This  fact  a£Eords  an  additional  indication  of  the  existence  of  an 
impelling  force  sufficient  to  produce  a  current ;  since  the  heavier 
stratum  could  not  otherwise  have  overlain  the  lighter. 

54.  An  examination  by  the  current-drag  (§  63)  of  the  direc- 
tion and  rate  of  the  movement,  as  well  of  the  upper  (Atlantic)  as  of 
the  under  (Mediterranean)  stratum,  was  made  at  each  end  of  the 
Strait,  and' also  in  the  middle.  The  observations  on  the  ''ridge  " 
were  deemed  more  satisfsM^tory  by  Captain  Nares  than  those  made 
elsewhere,  being  less  affected  by  disturbing  agencies;  and  these 
seemed  to  lead  very  decidedly  to  the  conclusion,  that  both  the 
upper  tn-current  and  the  under  oul-current  are  more  influenced 
by  Tidal  action  than  had  been  previously  supposed,  each  of  them 
undergoing  a  regular  reversal  on  the  "  ridge "  every  six  hours ; 
while  at  the  Gibraltar  end  of  the  Strait,  the  west-flowing  tide- 
wave  very  commonly  brings  the  surface  tn-current  to  a  stand,  if  it 
does  not  actually  reverse  it,  while  it  adds  strength  to  the  out- 
current  beneath.  The  balance  of  the  ti3)ptfr-current,  however,  is 
most  decidedly  mwards,  while  that  of  thejundcr-current,  though  less 
considerable,  is  still  decidedly  outwards.  But  the  quantity  of  water 
which  each  current  conveys,  is  by  no  means  as  great  as  might  be 
supposed  from  observations  made  only  at  the  period  of  most  rapid 
movement  of  that  current. 

55.  It  is  obvious,  however,  that  the  existence  of  a  Tidal  flux  and 
reflux  in  the  Gibraltar  currents  no  more  proves  that  they  are 
eustained  by  tidal  action,  than  the  existence  of  an  alternate  ebb  and 
flow  in  a  river  proves  that  there  is  no  down-flowing  stream.     In 
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every  tidal  river,  the  ebb  is  stronger  on  the  whole  than  the  flood ; 
the  exeess  being  proportional  to  the  amonnt  of  fresh  water  whioh 
the  npper  part  of  the  river  brings  down.  And  thus  it  happens  that 
a  floating  bodj  thrown  into  snoh  a  river  is  at  last  carried  ont 
to  sea,  thongh  it  may  have  been  brought  back  by  the  tide  twenty^ 
flffcy,  or  a  hundred  times,  each  time  stopping  at  a  point  a  little 
further  down  than  before.  Now  there  can  be  no  doubt  whatever,, 
that,  putting  the  action  of  wind  ont  of  the  question,  a  vessel  whioh 
enters  the  western  end  of  the  Strait  of  Gibraltar  would  be  gradually 
carried  into  the  Mediterranean  by  the  predominant  eaUerly  move- 
ment of  the  %»^pp€r  current ;  though  its  general  easterly  progress 
would  be  interrupted  by  a  succession  of  returns  to  the  westward, 
or,  when  there  might  be  no  actual  return,  by  periods  of  rest.  And 
the  evidence  is  just  as  conclusive,  that  if  a  body  could  be  so- 
weighted  as  to  remain  freely  suspended  in  the  Mediterranean 
stratum  off  Gibraltar,  and  its  movements  could  be  watched  from 
above,  we  should  find  it  in  like  manner  gradually  working  its  way 
towards  the  opposite  end  of  the  Strait,  and  at  last  clearing  the 
''ridge"  to  descend  along  the  Atlantic  slope  beyond.  This  it 
could  not  do,  unless  the  tidal  action  were  supplemented  in  each 
case  by  some  other  agency;  and  having  already  shown  that  the 
enormous  excess  of  evaporation  over  the  return  by  rain  and  rivers^ 
affords  an  adequate  explanation  of  the  inward  surfeoe-current,  we 
have  now  to  enquire  what  explanation  can  be  given  of  the  cuhoard 
nnderM3urrent. 

56.  Cause  of  the  Outward  Under^Owrent, — Supposing  that  there 
were  neither  winds  nor  tides  in  the  Strait  of  Gibraltar,  an  outflow 
of  deeper  water  would  take  place,  as  a  Physical  necessity,  in  virtue 
of  the  excess  of  downvxxrd  and  therefore  of  lateral  pressure  in  tiie 
Mediterranean  over  the  Atlantic  column,  on  the  principle  already 
stated  (§  5).  For  the  effect  of  the  inequality  between  evaporation 
and  return  of  fresh  water  is  to  maintain  a  constant  difference  in 
salinity  between  the  Mediterranean  and  the  Atlantic  water ;  the 
average  Specific  Gravity  of  the  former  being  above  1*029,  while 
that  of  the  latter  is  about  1*027.  The  levri  of  the  Mediter- 
ranean column  being  kept  up  by  surface-inflow  as  &st  as  it 
is  lowered  by  bottom-outflow,  the  disturbed  equilibrium,  though 
constantly  tending  to  restoration,  never  will  be  restored;  and  a 
double  current  will  thus  be  constantly  maintained.  (See  Ap- 
pendix I.)  But  the  under-current,  like  the  upper-current,  is 
liable  to  modification  both  by  Winds  and  Tides.  While  the 
influence  of  the  latter  was  very  obvious,  it  was  equally  obvious 
that  it  no  more  accounted  for  the  decided  excess  of  deep  outAew 
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over  titflow,  than  it  aoootinted  for  the  decided  excess  of  surface 
in^ow  over  outflow.  Of  the  influence  of  wind,  we  had  more  than  one 
remarkable  instance,  which  cannot,  as  it  seems  to  me,  be  explained 
in  any  other  way,  than  that,  throngh  a  slight  elevation  in  level, 
and  in  the  specific  gravity  of  the  npper  stratum,  the  direction  of  the 
^mder-current  was  reversed  by  a  reversal  of  the  relative  pressures 
of  the  Atlantic  and  Mediterranean  columns.  It  was  notioeablB  that 
when  a  strong  easterly  wind  was  prevailing,  the  specific  gravity  of 
the  surface-water  was  raised  by  the  admixture  of  a  westward  drift 
of  Mediterranean  water  with  the  Atlantic  inflow ;  this  being  most 
perceptible  at  the  Gibraltar  end  of  the  Strait,  but  showing  itself 
also  at  Tarifat,  and  even,  in  a  less  degree,  on  the  ''  ridge."  Now  the 
effect  of  this  wind  upon  the  inward  surface-current  was  either 
to  check  it,  or,  when  the  ebb  near  full  moon  would  have  other- 
wise given  it  unusual  strength,  very  Bennbly  to  retard  ii.  But, 
strange  as  it  at  first  appeared,  the  effect  upon  the  outward  under- 
current was  to  give  increased  force  to  the  tidal  reversal,  so  that  it 
set  strongly  %nward»^  at  the  estimated  rate,  in  one  instance,  of  3*8 
miles  per  hour.  This  anomaly,  however,  is  readily  explicable 
on  the  principle  already  set  forth  (§§  3,  4).  For  the  retardation  of 
the  sur&ce  inflow,  by  the  opposing  action  of  the  wind  at  the  eastern 
entrance  of  the  Strait,  must  tend  to  produce  in  its  narrowest  part, 
which  lies  between  Tarifa  and  Point  Alcazar,  a  "  head  '*  of  water, 
resembling  that  which  is  produced  by  the  blowing  of  wind  up 
a  loch ;  and  the  increase  of  downward  pressure  produced  by  this, 
concurring  with  the  increase  in  the  specific  gravity  of  the  surface- 
layer,  would  obviously  come  in  aid  of  the  ordinary  tidal  reversal 
in  the  direction  of  the  under-current,  and  would  account  for  its 
extraordinary  acceleration.* 

67.  Temperaiwre  of  the  Otbrdllar  In-Current. — Havii^  observed,  on 
my  first  visit  to  the  Strait,  a  marked  reduction  of  Temperature  in  the 
mid-stream,  as  compared  with  that  of  the  water  nearer  the  Spanish 
side,  I  inferred  that  **  either  the  water  of  which  the  in-current  con- 
'*  sists  is  drawn  from  a  part  of  the  Atlantic  at  least  as  i^  north  as 
"  Lisbon,  or  that  it  is  derived  from  a  stratum  of  the  neighbouring 
'*  ocean  somewhat  beneath  the  surface,  so  as  to  have  received  less 
♦*  of  the  solar  superheating  than  the  actual  surface-water."  On  the 
other  hand,  the  eaccess  of  temperature  in  the  surface-water  of  the 
Spanish  side  of  the  western  embouchure  of  the  Strait,  was  considered 
as  indicating  that  there  is  a  predominant  surface-outflow  of  Medi- 


*  It  is  noticed  in  the  Stnut  of  Gibraltar  that  the  time  of  the  rerersal  of  the 
flow  does  not  coincide  with  that  of  high  or  low  water,  but  precedes  it  by  about 
three-quaxters  of  an  hour. 
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terranean  water  along  the  Spanish  coast ;  a  fact,  I  was  informed, 
well  known  to  those  who  have  navigated  it.  £eing  desirous  of 
obtaining  further  information  on  this  point,  I  requested  Capt.  Nares 
to  take  observations  of  surface-temperature  at  short  intervals,  on 
the  two  occasions  on  which  we  were  running  obliquely  across  the 
Strait.  One  of  these  series  (I.)  extends  along  a  line  of  about  10 
miles  from  the  neighbourhood  of  the  Pearl  Bock,  at  the  entrance  of 
Gibraltar  Bay,  to  a  short  distance  west  of  Point  Cires  on  the  African 
C!oa8t;  the  other  (II.)  from  Tarifa  to  the  eastern  enU'anoe  of  Tangier 
Bay,  a  line  of  about  the  same  length,  but  about  ten  miles  further 
west.     Besides  these,  another  Series  (III-)  was  taken  along  the 


I. 

/>K. 

II. 

III. 

i»^. 

Deg. 

Fahr. 

P-hr. 

Fahr. 

Pearl  Rock     .. 

Tarifa 

..      67 
..     G6 

Gape  Spartel 
» t 

..     68 
..     68 

..     68J 

..     64 

..     65 

..     65i 

..     63 

..     64 

..     62 

..     62 

..     63 

..     GO 

..     62 

..     68 

* « 

..    5a 

..     60 
..     60 

..     63 
..     62 
..     62 

..     64 
..     62} 
..     62 

Point  Cires      . . 

..     5UJ 

Tangier 

Bay.. 

..     60  J 

Tangier  Bay 

..     60i 

African  coast,  between  a  point  a  little  to  the  west  of  Cape  Spartel 
and  the  western  entrance  of  Tangier  Bay.  And  other  observations 
taken  to  the  S.E.  of  Europa  Point  gave  tempei-atures  of  70°  and  71*'*5, 
which  corresponded  with  those  obtained  in  the  previous  year  near 
the  entrance  of  the  Mediterranean ;  its  proper  temperature  being  here 
43omewhat  reduced  by  the  inflow  of  colder  water  through  the  Strait. 
Hence  it  appears,  that  whilst  the  water  nearest  the  Spanish  coast  in 
Series  I.  had  the  temperature  of  the  Mediterranean,  there  was  a 
rapid  fall  in  the  thermometer  as  we  came  into  the  mid-stream,  while 
a  still  further  reduction  occurred  towards  the  African  side, — the 
lowest  temperature  observed  being  13°'5  beneath  the  highest,  simply 
in  changing  our  place  a  few  miles  to  the  southward.  At  Tarifa  the 
influence  of  the  Mediterranean  temperature  was  less  marked ;  but 
the  temperatures  taken  near  the  African  side  within  the  embouchure 
of  ih^  Strait  were  nearly  as  low  as  in  Series  1. — I  learned  from  Dr. 
Hooker,  who  had  visited  Morocco  a  short  time  before,  that  the 
prevalence  along  that  coast  of  a  temperature  decidedly  below  that 
of  the  opposite  coast  of  Spain,  is  a  fact  which  has  long  been  known 
locally ;  and  that  it  is  indicated  at  present  by  the  character  of  the 
VOL.  xviii.  ^  B 
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Flora,  wbilfit  a  still  more  marked  reduction  in  past  times  is  marked 
by  the  Boreal  character  of  the  Shells  found  in  the  later  Tertiary 
deposits. 

58.  Now  as  a  wtr/oce-temperature  below  60°  is  not  to  be  met  with 
in  the  Eastern  Atlantic  during  August  (when  these  observations 
were  taken)  fhirther  south  than  the  entrance  of  the  British 
Channel,*  it  seems  clear  that  this  cold  stream  must  be  derived 
from  a  «45-surface  stratum.  This  fact  has  an  important  bearing  upon 
the  question  (if  question  it  be)  whether  the  Gibraltar  in-flow  is  a 
ictnd-current,  propelled  by  a  via  a  tergo,  or  an  indraught  current 
drawn  in  by  a  m  a  fronte.  For,  if  it  were  the  former — as  main- 
tained by  Mr.  Laughton  and  Mr.  Croll  (Appendix  I.) — it  must  bo 
a  surface -current ;  and  it  is  for  them  to  show  from  what  source 
«tr/ace-water  below  60°  could  be  supplied.  If,  on  the  other  hand, 
it  be  an  indraught  current,  sucked  in  through  the  Strait  to  supply 
the  excess  of  evaporation  in  the  Mediterranean,  it  would  naturally 
be  drawn  from  a  sub-surface  stratum,  like  the  water  flowing  over 
a  miU-dam.f 

Black  Sea. 

59.  Physical  Condition  of  the  Black  Sea, — Though  often  treated  in 
works  on  Physical  Geography  as  an  outlying  portion  of  the  Mediter- 
ranean basin,  the  Black  Sea  differs  from  the  Mediterranean  proper  in 
this  fundamental  character, — that  whilst  in  the  latter  the  evaporation 
greatly  exceeds  the  rain  and  river  return,  so  that  its  level,  and 
consequently  its  area,  would  be  reduced  (as  in  the  case  of  the  Cas- 
pian) by  the  closure  of  its  communication  with  the  Oceanic  area, 
the  rain  and  river  supply  of  the  former  are  in  excess  of  its  evapo- 
ration, so  that  if  the  Bosphcrus  and  Dardanelles  were  closed,  the 
level  would  me,  and  the  area  would  increase^  until  the  two  should 
come  to  an  equality.  The  Mediterranean  is  to  the  Black  Sea  what 
the  German  Ocean  is  to  the  Baltic — the  recipient  of  the  excess  of 
fresh  water  poured  into  its  basin ;  but  that  this  excess  is  much  le^ 
than  is  commonly  supposed,  so  that  the  great  Black  Sea  rivers 
furnish  but  a  very  small  contribution  to  the  Mediterranean,  will 
appear  from  the  considerations  now  to  be  presented. 

60.  The  area  of  the  Black  Sea,  including  the  Sea  of  Azov,  is 
nearly  ihe  same  as  that  of  the  Caspian ;  namely  about  180,000 
square  miles.     Although  the  long  axis  of  the  former  lies  east  and 

•  See  the  Seriee  of  *  Porcupine'  Temperatnre-observationB,  in  *  Proceedings  of 
Royal  Society,'  Dec.  8,  1870,  pp.  220,  221. 
t  See  Oapt  Maury's  *  Physical  Geography  of  the  Sea,*  §  387. 
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west,  while  that  of  the  latter  lies  north  and  south,  the  two  seas 
may  he  regarded  as  nnder  nearly  the  same  climatic  conditions. 
Almost  the  whole  of  the  Black  Sea  lies  between  the  Annnal  Iso- 
therms of  50**  and  60® ;  and  the  portion  of  the  Caspian  which  lies  . 
to  the  north  of  the  former  is  about  equal  to  that  which  lies  to  the 
south  of  the  latter.  Hence  we  cannot  be  far  wrong  in  estimating 
the  Evaporation  from  the  two  seas  as  about  the  same.  Now,  as 
the  whole  of  the  water  of  the  Volga  and  of  the  other  rivers  which 
discharge  themselves  into  the  Caspian,  together  with  its  rainfall,  is 
only  sufficient  to  compensate  for  its  evaporation  (§  19),  it  is  obvious 
that  the  outflow  of  the  Black  Sea  into  the  ^gean  can  be  no  more — 
assuming  the  rainfall  over  the  two  areas  to  be  the  same — than  the 
excess  of  the  water  discharged  into  its  basin  by  the  Danube,  Don, 
Dnieper,  Dniester,  and  other  rivers  of  less  size,  over  that  which  is 
poured  into  the  Caspian.  That  there  i^  such  an  excess,  is  shown 
by  the  low  Salinity  of  the  Black  Sea  water,  which  averages  some- 
thing less  than  half  that  of  Mediterranean  water;  its  specific 
gravity  varying  from  1*012  to  1-014,  according  to  the  season.  On 
the  other  hand,  that  this  excess  is  not  great,  is  shown  by  the  fact 
that,  although  within  the  Strait  of  Gibraltar  I  was  able  to  trace  for 
some  distance  into  the  Mediterranean  the  reduction  in  specific 
gravity  produced  by  ihe  entrance  of  Atlantic  water,  whose  salinity 
far  more  nearly  approaches  its  own,  yet  the  specific  gravity  of 
the  water  of  the  iBgean  is  not  sensibly  reduced  below  that  of  the 
Mediterranean,  by  the  reception,  through  the  Dardanelles,  of  the  half- 
saline  water  of  the  Black  Sea.  If  there  were  no  excess,  the  evapo- 
ration being  merely  equalised  by  the  return  of  fresh  water,  the 
water  of  the  Black  Sea  would  have  the  salinity  of  that  of  the  great 
basin  with  which  it  is  in  free  communication.  If,  on  the  other 
hand,  there  were  no  inflow  of  the  more  saline  water  of  the  Mge&n, 
to  compensate  for  the  continual  efflux  of  the  half-salt  water  of  the 
Black  Sea,  the  whole  of  its  salt  would  be  ultimately  washed  out  of 
its  basin. 

61.  Now  I  urged  in  my  former  communication,  that  the  Physical 
theory  originally  suggested  by  Captain  Maury  in  regard  to  the 
under-currents  of  the  Straits  of  Babel  Mandeb  and  Gibraltar,  ought 
to  hold  good,  mutcUis  mutandis,  for  the  Black  Sea  Straits,  as  well  as 
for  the  Baltic ;  for  that,  whilst  the  outward  surface-current  is  con- 
stantly tending  to  keep  down  ihe  level  of  the  Black  Sea  to  that  of 
the  .^ean,  a  constant  excess  of  bottom-  and,  therefore,  of  lateral 
pressure,  is  produced  by  the  much  greater  salinity  of  the  iBgean, 
which  will  suffice  to  maintain  an  inward  under-current,  the  exist- 
ence of  which  I  ventured  to  predict  on  the  double  ground  of  h  priori 
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and  a  posteriori  necessity.*  This  conclusion,  however,  was  con- 
tested by  Captain  Spratt,  who  considered  that  his  own  experiments 
conclusively  proved  the  deeper  stratum  of  the  Black  Sea  Straits  to 
be  stationary,  when  a  strong  surface-current  was  running  outward.f 
To  me  it  appeared,  however,  that  Captain  Spratt  had  neglected  one 
very  important  consideration,  namely,  the  "  pull "  of  the  surface 
current  on  the  suspending  buoy ;  and  that  the  stationary  position  of 
the  "  current-drag  **  hanging  in  the  deeper  stratum,  really  indicated 
that  it  must  be  acted-on  by  a  current  in  the  opposite  direction,  with 
a  force  equal  to  that  which  was  acting  on  the  suspending  buoy. 
Thus  I  deduced  from  Captain  Spratt's  experiments  a  conclusion 
precisely  opposed  to  his  own ;  J  and  I  found  my  interpretation  of 
them  supported  by  the  opinion  of  naval  officers  who  have  made  a 
special  study,  both  theoretically  and  practically,  of  all  matters 
relating  to  currents.  Understanding,  however,  that  the '  Shearwater,* 
when  her  survey  of  the  Gulf  of  Suez  had  been  completed,  would 
proceed  to  the  Dardanelles,  I  requested  the  Hydrographer  to  the 
Admiralty  to  cause  a  series  of  experiments  to  be  there  made  with 
the  **  current-drag  "  which  had  been  successfully  used  in  the  experi- 
ments made  by  Captain  Nares  and  myself  in  the  Strait  of  Gibraltar. 
These  experimentis  were  carried  out  with  great  skill  by  Captain 
Wharton,  who  succeeded  Captain  Nares  in  command  of  the  '  Shear- 
water ;'  and  the  summary  of  their  results^  which  I  shall  now  give,  is 
derived  from  the  official  account  furnished  by  him  to  the  Admiralty. 
62.  It  is  clear  that  the  Dardanelles  and  Bosphorus  surface- 
currents,  while  serving  to  carry  off  the  excess  of  fresh  water  dis- 
charged by  rivers  into  the  Black  Sea,  are  to  a  certain  extent  wind- 
currents.  During  about  three-quarters  of  the  year,  the  wind  blows 
pretty  steadily  from  the  north-east,  that  is,  down  the  Straits ;  and, 
as  a  rule,  the  stronger  and  more  continuous  the  wind,  the  stronger 
is  the  surface  out-current.  On  calm  days  the  out-current  of  the 
Dardanelles  is  usually  slack  ;  and  if,  as  sometimes  happens,  a  strong 
wind  blows  from  the  south-west,  its  flow  may  be  entirely  checked. 
It  requires  a  continuance  of  strong  south-west  wind,  however,  to 
reverse  its  direction;  and  its  rate,  when  thus  reversed,  is  never 
equal  to  that  of  the  ou^-current.  The  speed  of  the  Dardanelles 
current  varies  at  different  parts  of  the  Strait,  according  to  its 
breadth ;  being  usually  about  one  knot  per  hour  at  Gallipoli,  and 
three  knots  in  the  "  Narrows  "  at  Chanak  Kaleksi,  where,  with  a 
strong  north-easterly  wind,  it  is  sometimes  as  much  as  four  and 
a-half  knots  ;  the  average  of  the  whole  being  estimated  by  Captain 

•  *  Proceedings  of  the  Royal  Society,*  Dec.  8, 1870,  p.  213. 

•f  Ibid.,  June  15, 1871,  p.  536.  %  Ihid.,  June  13, 1872,  p.  633. 
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Wharton  at  one  and  a-half  knot. — The  Bosphorus  cnrrent  has  not 
been  as  carefully  studied  as  that  of  the  Dardanelles ;  but  Captain 
Wharton  states  that  its  rate  is  greater,  averaging  about  two  and 
a-half  knots  per  hour,  apparently  in  consequence  of  the  limitation 
of  its  channel,  which  is  scarcely  wider  at  any  point  than  is  the 
Dardanelles  at  the  **  Narrows."  It  continues  to  run,  though  at  a 
reduced  rate,  when  there  is  no  wind ; ,  and  it  is  only  in  winter, 
after  a  continued  south-west  gale  of  long  duration,  that  a  reversal  of 
the  Bosphorus  current  ever  takes  place.  The  continued  outflow 
of  the  Bosphorus  cxirrent,  when  there  is  no  wind,  may  be  taken  as 
evidence  that  there  i^  an  excess  to  be  discharged,  and  that,  though 
affected  by  wind,  this  outflow  is  not  dependent  upon  it. 

63.  It  might  have  been'  supposed  that,  as  the  greatest  depth  of 
these  two  Straits  does  not  exceed  fifty  fathoms,  the  determination 
of  the  question  as  to  the  existence  of  an  under-current  would  be  a 
comparatively  easy  matter.  But  it  is  rendered  difiBcult  by  the  very 
rapidity  of  the  movement,  alike  in  the  upper  and  in  the  lower 
stratum.  The  result  of  the  earlier  experiments  made  by  Captain 
"Wharton,  in  which  he  used  the  current-drag  that  we  had  worked 
satisfactorily  in  the  Strait  of  Gibraltar,  corresponded  pretty  closely 
with  those  of  Capt.  Spratt ;  no  other  than  inferential  evidence  being  ob- 
tained of  the  existence  of  an  inward  under-current.  But  perceiving 
from  the  very  oblique  direction  of  the  suspending  line  (Diag.  III.) 

Diagram  III. 


that  the  under-current  must  be  acting  on  the  current-drag  at  a 
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great  disadvantage,  Captain  Wharton  set  himself  to  devise  a  drag 
which  should  hang  verticaUy,  even  when  ihe  suspending  line  was 
oblique  (Diag.  IV.),  so  as  to  expose  a  large  surface  to  the  impact  of 

Diagram  IY. 


a  current  at  right  angles  to  it.  This  worked  satisfactorily,  and 
gave  the  most  conclusive  evidence  of  the  existence  of  a  powerful 
tinder-current,  by  dragging  the  suspending  buoy  inwards  against  the 
surface-current;  the  force  of  which,  aided  by  wind,  was  sufficient  on 
several  occasions  to  prevent  the  row-boats  from  following  the  buoy, 
only  the  steam-cutter  being  able  to  keep  up  with  it. — The  following, 
which  is  the  most  striking  of  all  these  results,  was  obtained  in  the 
Bosphorus  on  the  2l8t  of  August,  1872,  with  a  surface-current 
running  outwards  at  the  rate  of  three  and  a-half  knots  per  hour, 
and  a  north-east  wind  of  force  4.  "  When  the  cuiTcnt-drag  was 
lowered  to  a  depth  afterwards  assumed  to  be  20  fathoms,  it  at  once 
rushed  violently  away  against  the  surface-stream,  the  large  buoy 
and  a  small  one  being  pulled  completely  under  water,  the  third 
alone  remaining  visible.  It  was  a  wonderful  sight  to  see  this 
series  of  floats  tearing  through  the  water  to  windward.  The  steam- 
cutter  had  to  go  full  speed  to  keep  pace  with  it."  When  sunk 
2  fathoms  deeper,  the  strain  was  so  great  as  to  pull  all  three  buoys 
beneath  the  surface ;  but  in  three-quarters  of  an  hour  they  reap- 
peared at  about  two-thirds  of  a  mile  to  windward,  the  drag  having 
grounded.    It  is  obvious  that  the  real  rate  of  the  under-cun-ent 
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must  be  very  much  greater  than  that  indicated  by  the  move- 
ment of  the  float,  since  the  current-drag  impelled  by  it  had  to 
draw  the  large  suspending  buoys  and  the  upper  part  of  the 
line  against  the  powerful  surface-current  running  at  three  and 
a-half  knots  an  hour  in  the  opposite  direction;  their  motion 
through  the  water,  therefore,  being  nearly  four  and  a-half  knots 
an  hour. 

64.  The  difference  in  the  Specific  Gravity  of  water  obtained  from 
different  depths,  was  usually  found  in  Captain  Wharton's  investiga- 
tions, as  in  those  made  by  myself  in  the  Strait  of  Gibraltar  (§  52), 
to  afford,  under  ordinary  circumstances,  a  very  sxire  indication  of  the 
direction  of  the  movement  of  each  stratum ;  the  heavy  water  of  the 
^gean  flowing  t/>wards,  and  the  light  water  of  the  Black  Sea  otU- 
wards.  And  it  was  indicated  alike  by  both  modes  of  inquiry,  that 
the  two  strata  move  in  opposite  directions,  one  over  the  other,  with 
very  little  intermixture  or  retardation ;  the  passage  from  the  one 
to  the  other  being  usually  very  abrupt.  In  a  few  instances,  there 
was  a  departure  from  the  usual  rule ;  an  outward  movement  being 
found  in  the  deepest  stratum,  while  the  middle  stratum  was  moving 
inwards,  though  the  water  of  both  these  strata  had  the  density  of 
the  ^gean.  These  anomalies  are  considered  by  Captaiu  Wharton 
to  proceed  from  the  prevalence  of  opposite  winds  at  tiie  two  ends  of 
the  Strait. 

65.  As  a  general  rule,  the  strength  of  the  tnward  under-current 
was  proportioned  to  that  of  the  outward  surface-current ;  and  this 
was  very  remarkably  shown  in  cases  in  which,  both  having  been 
slack  during  a  calm,  an  increase  of  wind  augmented  the  rates  of 
both  currents  alike.  That  a  wind  blowing  outwards  should  promote 
the  flow  of  an  under-current  inwards,  may  at  first  sight  appear 
anomalous ;  but  it  is  very  easily  accounted  for.  Suppose  that  a 
moderate  south-west  wind,  by  checking  the  surface-outflow,  keeps 
the  level  of  the  Black  Sea  just  so  much  above  that  of  the  ^gean, 
that  the  greater  density  of  the  latter  column  is  counterpoised  by  the 
greater  height  of  the  former ;  then,  as  the  ^o/^om-pressures  of  the 
two  are  equal,  their  lateral  pressures  will  also  be  equal,  and  there 
will  be  no  under-current  so  long  as  this  condition  lasts.  But  so 
soon  as,  on  the  cessation  of  the  south-west  wind,  the  level  of  the 
Black  Sea  is  lowered  by  a  surface-outflow,  the  ^gean  column  comes 
to  be  the  heavier,  and  its  excess  of  lateral  pressure  produces  a  deep 
inflow.  And  when  this  ou/flow  is  further  aided  by  a  north-east 
wind,  so  that  the  levels  of  the  two  seas  are  equalised,  or  there 
is  even  an  exceds  of  elevation  at  the  ^gean  end,  the  greater 
weight  of  the  ^gean  column  will  produce  a  greater  lateral  pressure, 
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and  will  consequently  increase  the  force  of  the  tnward  under* 
current.* 

66,  The  proportional  force  and  volume  of  the  two  currents 
cannot  be  estimated  from  these  experiments  with  anything  like- 
certainty;  but  Captain  Wharton  thinks  that  the  under-current 
sometimes  carries  in  as  much  as  two-thirds  of  the  water  that  the- 
surface-current  carries  out  That  it  ordinarily  returns  at  least  half^ 
may  be  fairly  inferred  from  the  constant  maintenance  of  the  average 
salinity  of  the  Black  Sea  water  at  about  half  that  of  Meditenraneai> 
water ;  since  it  is  obvious  that  this  proportion  could  not  be  kept 
up,  unless  as  much  salt  re-enters  the  basin  by  the  under-current,  a» 
passes  out  of  it  by  the  upper.  Hence  as  the  salinity  of  the  under- 
current is  twice  that  of  the  upper,  its  volume  may  be  taken  at  about 
one-half;  so  that  the  actual  excess  of  outflow  will  be  only  about  one- 
half  of  the  volume  of  water  that  forms  the  surface-current — It 
is  certain,  however,  that  these  conditions  are  considerably  modified 
at  different  periods  of  the  year.  During  the  winter  months  a  latge- 
proportion  of  the  drainage-area  of  the  Black  Sea  rivers  is  constantly 
covered  with  snow,  so  that  the  quantity  of  water  they  bring  dowi> 
is  comparatively  small ;  and  at  this  time  the  prevalent  wind  in  the 
Black  Sea  Straits  is  from  the  south-west,  so  that  the  surface-move- 
ment is  inwards.  But  though  the  supply  of  water  is  reduced,  tbe^ 
evaporation  is  also  reduced  ;  and  thus  it  comes  to  pass  that  there  is- 
still  a  sub-surface  outflow  from  the  Black  Sea  into  the  Mediterra- 
nean, as  is  proved  by  the  direction  of  the  water- weeds,  f  It  is  ii* 
the  spring  and  early  summer,  when  the  snows  melt,  that  the  Black 
Sea  rivers  bring  down  their  largest  supply  of  water ;  and  it  is  then 
that  the  specific  gravity  of  Black  Sea  water  is  at  its  lowest,  and 

*  The  inflaence  of  a  slight  difference  of  level  in  producing  a  difference  of 
downward  and  tlierefore  of  lateral  pressure,  and  thus  giving  rise  to  an  under- 
current, is  well  shown  in  the  following  case  recorded  hy  one  of  the  United  States 
Coast  Suryeyors,  with  reference  to  the  current  of  cold  water  which  runs  inwardfr 
through  the  Florida  Channel  beneath  the  Gulf-Stream.  **  The  exit  of  the  water 
brought  down  by  the  Hudson  River  is  so  much  impeded  by  the  *  Narrows'  of 
New  York  Harbour,  that  the  surface-level  of  the  river  is  always  higher  than  that 
of  the  sea  outside ;  and  as  the  difference  is  ordinarily  sufficient  to  do  more  than, 
compensate  for  the  excera  in  the  weight  of  the  column  of  sea-water  outside  above 
that  of  the  column  of  river-water  inside,  no  deep  inflow  of  sea-water  iskea  place. 
But  during  the  dry  summer-season,  the  level  of  the  river  comes  down  so  nearly 
to  an  eauality  with  that  of  the  sea,  that  the  outside  column  becomes  the  heavier  ; 
and  a  deep  inflow  of  salt  water  then  takes  place,  extending  a  good  way  up  the 
river,  though  the  surface  otrfflow,  consisting  of  water  thus  rendered  bradiifdi,^ 
continues  for  nine  out  of  the  twelve  tidal  hours." — See  Mitchell  in  *  Silliman's* 
American  Journal,*  voL  xliii.  (1867),  p.  74. 

t  Of  this  I  have  been  assured  by  a  gentleman  formerly  residing  at  Constanti- 
nople, who  won  a  guinea-bet  by  thus  demonstrating  to  his  opponent  the  con- 
tinuance of  the  outflow,  notwithstanding  the  opposing  action  of  the  wind  upoa 
the  sur&ce. 
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that  the  outward  surface-current  is  most  distinctly  an  overflow 
current,  and  least  dependent  on  wind. — It  is  much  to  be  desired 
that  observations  on  the  Black  Sea  currents  should  be  made  at  that 
season  also ;  since  those  of  Captain  Wharton  were  carried  on  at  a 
time  when  the  evaporation  must  still  have  been  considerable  and 
the  excess  of  river-supply  small,  so  that  the  influence  of  the  wind 
would  be  more  decided. 

67.  On  the  -whole,  it  may  be  affirmed  with  certainty,  that  the 
excess  of  Black  Sea  water  discharged  into  the  -^gean,  above  that  of 
^gean  virater  flowing  back  into  the  Black  Sea  basin  as  an  under- 
current, cannot  oontribute  to  the  supply  of  the  enormous  evapora- 
tion  of  the  Mediterranean  as  much  as  would  be  discharged  into  it 
by  a  single  considerable  river. 

Baltic  Sea. 

68.  Physical  Condition  of  the  Baltic. — Of  all  large  Inland  Seas,  the- 
Baltic  is  the  one  in  which  the  quantity  of  fresh  water  brought  into 
its  basin  by  rain  and  rivers  bears  the  largest  proportion  to  its  loss- 
by  evaporation ;  as  is  indicated  by  its  Specific  Gravity,  which*  while 
varying  greatly  in  different  parts  of  its  area,  and  at  different 
seasons,  averages  much  less  than  that  of  the  Black  Sea.  Its  area  i& 
estimated  at  about  160,000  miles,  or  rather  less  than  that  of  the 
Black  Sea;  and  its  drainage-area  is  nearly  as  extensive,  being^ 
estimated  at  about  one-fifth  of  the  whole  area  of  Europe.  It  is^ 
not  only,  however,  the  extent  of  its  drainage-area,  which  deter- 
mines the  quantity  of  water  that  flows  into  it  by  rivers ;  for  thi» 
depends  even  more  upon  the  amount  of  rain  and  snow  which  falls  upon 
that  area,  and  the  proportion  of  this  which  is  dissipated  by  evapora- 
tion before  the  rivers  which  collect  it  discharge  themselves  into  the* 
basin.  Now  there  is  probably  no  inhabited  region  in  which  such  a 
quantity  of  snow  Mis,  as  it  does  in  the  countries  ro\ind  the  Baltic. 
They  receive  direct  from  the  Atlantic  a  vast  amount  of  moisture^ 
brought  by  its  west  and  south-west  winds ;  and  even  the  winder 
which  have  already  passed  over  the  low  plains  of  Jutland  and 
Northern  Germany,  will  have  parted  with  little  of  their  moisture 
before  reaching  the  Baltic  provinces  of  Bussia.  When  these- 
vapour-laden  West  and  South-west  winds  meet  the  cold  dry  East 
and  North-east  winds  of  Siberia,  their  moisture  is  precipitated, — in 
winter  as  snow,  and  in  the  summer  as  rain;  and  owing  to  the 
prevalence  of  a  low  atmospheric  temperature,  the  proportion  lost 
by  evaporation  is  comparatively  small.  While  the  climate  of 
Norway  is  ameliorated  in  a  very  Remarkable  manner  by  the  afflux 
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of  warm  water  to  its  shores  (§  112),  this  amelioration  does  not 
extend  to  the  Swedish  side  of  the  watershed  which  separates  the 
two  countries.  A  large  part  of  this,  together  with  the  Gulf  of 
Bothnia  and  Russian  Finland,  lies  between  the  winter  isotherms 
of  10°  and  20" ;  whilst  the  southern  portion,  with  the  Baltic  proper, 
and  the  German  portion  of  its  borders,  lies  between  the  "winter 
isotherms  of  20°  and  30°.  The  average  summer-temperature,  though 
high  in  proportion  to  the  latitude,  is  from  15°  to  20°  lower  than 
that  of  the  Mediterranean,  Black  Sea,  and  Caspian.  And  while  the 
mean  annual  temperature  of  the  Mediterranean  ranges  between 
60°  and  70°,  and  that  of  the  Black  Sea  and  of  the  middle  basin  of 
the  Caspian  between  60°  and  60°,  that  of  the  southern  portion  of  the 
Baltic  and  of  the  area  it  drains  averages  about  45°,  and  that  of 
the  Gulf  of  Bothnia  and  its  borders  ranges  between  40°  and  30°. 

69.  It  is  obvious,  therefore,  that  the  evaporation,  alike  from  the 
surface-water  of  the  basin  itself,  and  from  the  drainage-area  which 
feeds  it,  will  be  very  small  in  comparison  with  that  of  either  of 
the  great  Inland  Seas  of  southern  Europe  ;  so  that  if,  by  an  eleva- 
tion of  the  southern  part  of  the  Scandinavian  Peninsula,  the  Baltic 
should  be  cut  off  from  communication  with  the  German  Ocean,  its 
level  would  be  raised  by  the  excess  of  fresh  water  discharged  into 
its  basin  over  the  amount  lost  by  evaporation,  until  the  increase  of 
the  latter,  by  the  extension  of  its  evaporation-area,  should  bring  the 
two  to  an  equality.  As  it  has  an  outlet,  however,  by  the  Sound,  the 
Great  Belt,  and  the  Little  Belt,  there  is  ordinarily  a  general  move- 
ment of  the  upper  water  of  the  Baltic  towards  that  outlet,  and  a 
considerable  outflow  through  it.  The  greatest  volume  of  fresh 
water  is  discharged  by  the  numerous  rivers  that  empty  themselves 
into  the  northern  part  of  the  Gulf  of  Bothnia,  which  may  be 
regarded  as  a  sort  of  estuary ;  so  that  their  united  waters  form  a 
southward  current,  which  is  very  rapid  where  the  gulf  narrows  at 
Quarken  (being  partly  blocked  up  by  the  Walgrund  Islands),  and 
again  where  it  is  divided  by  the  Aland  Islands  at  its  junction  with 
the  Baltic  proper.  This  current  is  usually  perceptible  over  the 
general  surface  of  the  Baltic,  though  it  is  liable  to  considerable 
modification  from  prevalent  winds.  It  is  in  spring  and  in  the 
early  part  of  sunmier,  when  the  snows  are  melting,  that  the 
discharge  of  river- water  into  ihe  basin  of  the  Baltic  is  greatest, 
and  its  outflow  current  the  strongest.  During  the  winter,  on  the 
other  hand,  a  considerable  part  of  the  Gulf  of  Bothnia  is  usually 
fiozen  over;  and  large  masses  of  ice  are  often  seen  between 
Stockholm  and  the  Bussian  islands  of  Dagoe  and  Oesel,  showing 
the  comparative  stillness  of  its  surface. 
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70.  The  Salinity  of  the  water  differs  greatly,  as  might  be  inferred 
from  what  has  just  been  said,  in  different  parts  of  the  Baltic ;  and 
varies  also  with  the  season  of  the  year.  In  the  Gulf  of  Bothnia, 
the  water  is  often  so  little  salt  as  to  be  quite  drinkable,— its 
specific  gi-avity  having  been  observed  as  low  as  1*004.  But  it  is  said 
to  contain  at  Christmas  six  times  the  quantity  of  salt  that  it. 
contains  at  Midsummer ;  showing  that  when  the  river  supply  is  at 
its  lowest,  there  must  be  a  large  reflux  of  salt  water  from  the 
outside  ocean.  In  fact,  it  is  certain  that  in  the  Baltic  proper, 
the  water  of  the  deeper  stratum  is  much  more  saline  than  that  of  the 
npper  stratum;  the  latter  flowing  over  the  former  in  its  way 
towards  the  outlet  of  the  basin,  just  as  the  fresh-water  current  of  a 
great  river  runs  out  to  sea,  far  beyond  the  sight  of  land.  It  is 
obvious  that  if  it  were  not  for  this  reflux  of  salt  water,  the  basin 
would  come  in  no  long  time  to  be  occupied  by  fresh  water ;  and 
the  variation  just  mentioned  as  observable  in  the  Gulf  of  Bothnia,( 
accords  well  with  the  example,  on  a  smaller  scale,  already  cited  in 
regard  to  the  River  Hudson  (§  65,  note).  When  its  level  is  raised  by 
the  influx  of  river-water,  the  downward  pressure  of  its  column, 
although  consisting  of  water  of  very  low  specific  gravity,  become» 
greater  than  that  of  the  salt  water  of  the  German  Ocean,  and  no 
reflux  of  the  latter  takes  place.  But  as  soon  as  its  level  has  been 
reduced  by  the  stoppage  of  the  river  supply,  the  salt-water  columm 
becomes  the  heavier,  and  a  reflux  takes  place. 

71.  Thus  the  conditions  on  which  depend  the  movements  of  the 
water  in  the  Straits  whereby  the  Baltic  communicates  with  the 
German  Ocean,  differ  greatly  at  different  periods  of  the  year.  As 
a  general  rule,  there  is  an  outward  surface-current  of  greater  or 
less  strength,  which  is  obviously  an  overflow-current;  and  that, 
when  such  is  the  case,  there  is  ordinarily  an  inward  under-current 
of  Oceanic  water,  may  now  be  considered  as  unequivocally  proved 
by  the  careful  researches  of  Dr.  Meyer,  of  Kiel,*  who  has  been  for 
some  yters  engaged  in  the  investigation  of  this  subject,  and  who 
is  perfectly  satisfied  that  large  bodies  of  water  in  the  Baltic  Straits 
are  thus  put  in  motion  by  differences  of  Spedfio  Gravity.  That 
both  the  upper  and  the  under-currents  should  be  affected  by 
prevalent  Winds,  is  only  what  is  to  be  expected  from  what  has 
gone  before.  When  a  wind,  blowing  in  the  opposite  direction, 
keeps  back  the  surface-current,  and  banks  up  its  water,  ihe  down- 
ward pressure  of  the  inside  column  may  come  to  equal  or  even 
to  exceed  that  of  the  outside  column ;  and  the  under-current  will  be 

♦  *  Untersuchungen  iiber  physikalische  Verhaltnigse  des  westliclien  Theiles  der 
Ost-Seo.*   Von  Dr.  H.  A.  Meyer,  Kiel. 
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brought  to  a  stand  in  the  first  case,  and  will  be  reversed  in  the 
second — as  we  found  it  to  be  in  the  Strait  of  Gibraltar  (§  66).  On 
the  whole,  however,  it  is  obvious  that  the  strongly  saline  under- 
current, with  the  aid  of  the  occasional  reversal  of  the  surface- 
current,  must  carry  back  as  much  salt  into  the  basin  of  the  Baltic, 
as  is  carried  forth  by  the  surface-current  of  water  of  low  salinity, 
which  usually  sets  outwards^through  the  three  channels  whereby  it 
communicates  with  the  Qerman  Ocean. 

Norwegian  Fjords. 

72.  The  thermal  condition  of  the  deep  Fjords  on  the  western  coast 
of  Korway  is  of  great  interest,  as  confirming  the  general  doctrine 
that  a  body  of  deep  water,  cut  off  from  communication  with  the 
corresponding  stratum  of  the  ocean,  will  have  a  uniform  tempera- 
ture, not  subject  to  reduction  with  depth  ;  and  that  this  temperature 
will  be  that  of  the  iaocheimal  of  the  locality.  It  is  well  known 
that  many  of  the  Norwegian  Fjords  are  of  great  depth  in  their 
middle  part — ^the  Sogne  FjorJ,  for  instance,  going  down  to  700 
fathoms — ^but  are  shallow  near  their  mouths ;  so  that  all,  save  their 
superficial  stratum,  is  really  in  a  state  of  seclusion  from  any 
exterior  thermal  influence.  Now  it  has  been  ascertained  by  Pro- 
fessor Mohn,  of  Christiania,  that  alike  in  the  Trondhjem,  the  Sogne, 
and  the  Hardanger  fjords,  a  constant  temperature  of  about  43^° 
is  met  with  at  50  fathoms'  depth,  which  continues  unchanged  to 
the  bottom.  This  agrees  very  closely,  not  with  the  atmospheric 
isocheimal — which  is  much  lower — ^but  with  the  mean  winter 
temperature  of  the  flow  of  warm  water,  which  reaches  the  coast 
of  Norway  from  the  south-west,  and  which  keeps  open  its  fjords 
and  harbours  (§  112).  It  is  obvious  that  so  long  as  the  warmth  of 
the  upper  stratum  is  kept  up  by  its  constant  renewal,  the  winter 
depression  of  atmospheric  temperature  below  the  fieezing-point 
cannot  act  upon  the  water  that  occupies  the  deeper  parts  of  the 
fjords ;  and  that  its  temperature  will  represent  that  to  which  the 
surface-water  is  brought  down  by  the  colder  air  above  it. 

Sea  of  Okhotsk. 

73.  A  contrary  condition  seems  to  prevail  in  the  Sea  of  Okhotsk, 
which  is  a  ])asin  of  no  great  depth,  i?hut  in  by  the  peninsula  of 
Eamtchatka,  the  large  islands  of  Sagalian  and  Yesso,  and  the  chain 
of  the  Kurile  islands,  between  which  there  are  shallow  straits- 
Here  Dr.  Homer,  who  accompanied  Krusenstern's  Expedition,  found 
the  surface-temperature  in  August  to  be  46°'4 ;    but  at  only   18 
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fathoms'  depth,  the  thermometer  Bank  to  31^*6,  at  60  fathoms  to 
28°-8,  and  at  115  fathoms  to  28°-6.  Thus  it  is  ohvious  that  the 
deeper  water  permanently  retains  the  low  winter-temperature  of 
that  region ;  only  the  superficial  stratum  of  ahout  50  fathoms 
having  its  temperatxire  raised  hy  the  warmth  of  the  summer  sun, 
though  the  July  isotherm  of  60^,  which  runs  through  the  middle  of 
England,  crosses  the  Sea  of  Okhotsk  in  nearly  the  same  parallel 
of  latitude. 

SuLU  Sea. 

74.  In  the  Sulu  Sea,  a  small  area  lying  between  the  north-east 
angle  of  Borneo  and  the  south-west  portion  of  Mindinao,  we  have 
another  very  interesting  example  of  the  effect  ofseclugian  on  the  tem- 
perature of  water  occupying  a  basin  whose  deeper  part  is  cut  off 
firom  communication  with  the  outside  Ocean.  Although  not  osten- 
sibly an  Inland  Sea,  being  but  very  partially  enclosed  by  land,  it  is 
so  surrounded  by  reefs  and  shoals,  as  to  have  only  a  superficial  and 
limited  communication  with  either  the  China  or  the  Celebes  Sea. 
Notwithstanding  this  enclosure,  its  depth  is  very  great,  ranging 
to  1778  fathoms;  and  its  temperature-phenomena  present  exactly 
the  same  contrast  with  those  of  the  China  Sea,  that  the  temperature- 
phenomena  of  the  Mediterranean  present  when  compared  with  those 
of  the  Eastern  Atlantic,  as  shown  in  Diagram  V.  (next  page),  and 
more  particularly  in  the  following  comparative  Table  of  the  tem- 
perature-soundings taken  by  Captain  Chimmo  in  the  two  eeas : — 


Sulu  Sea. 


ChinftSea. 


Surface       ..      .. 

.HO  fathoms 

40      ,. 

50  to  80  fathoms 
100  fathoms 
120 
150 
200 
250 
308 
416 

500  to  1778  Mhoms 
550  to  1546 


83 

64*5 

56-2 
51-5 
50* 


84 
77 
74 
71 

62 
.'46 
51 
49 

41 

37 


Thus  it  appears  that  with  surface-temperatures  almost  exactly 
identical,  and  with  a  rate  of  descent  through  the  first  100  fathoms 
nearly  the  same,  there  is  a  most  marked  difference  beneath.  For 
whilst  in  the  Sulu  Sea  the  thermometer  only  falls  to  56°-2  at  200 
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DUGBAM  v. 
Chika  Ska.  Sulc  Sea. 

em i> ^  .n  0.._^>.<^  «»0 

Path.  Fmk. 
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400  40O 

600  •** 

800  800 

1000  1000 

1200  1300 

1400  1400 

1600  ICOO 

fathoms,  to  51  i°  at  308  fathoms,  and  to  50°  at  500  fathoms,  and  the 
temperature  is  uniform  from  that  point  down  to  the  bottom  at 
1778  fathoms, — it  descends  rapidly  in  the  China  Sea  to  oV  at  200 
fathoms,  thence  to  41°  at  416  fathoms,  and  thence  to  37°  at  550 
fathoms,  at  which  point  it  remains  stationary  down  to  the  bottom 
at  1546  fathoms.  The  marked  difference  in  the  temperatures  of 
the  deeper  strata  of  the  two  seas  is  attributed  by  Capt.  Chimmo — 
in  my  opinion  with  adequate  reason — to  the  exclusion  from  the 
Sulu  Sea  of  the  deep  Polar  flow  which  lowers  the  temperature  of 
the  China  Sea.  And  the  more  rapid  fall  in  the  temperature  of  the 
upper  200  fathoms  in  the  China  Sea  appears  attributable  to  the 
same  condition ;  since  among  the  temperatures  taken  at  200  fathoms 
by  the  school-ship  *  Mercury '  (§  142),  between  Sierra  Leone  and 
the  Cape  de  Verde  Islands,  there  were  three  which  showed  a  marked 
elevation — namely,  from  53°  and  54°  to  58°  and  60° ;  and  these  three 
were  over  bottoms  too  shallow  to  receive  the  cold  Polar  stratum  that 
overflows  the  bottom  over  which  the  lower  temperatures  presented 
themselves. 

75.  If,  now,  we  enquire  by  what  the  constant  temperature  of  the 
deeper  stratum  of  the  crater-like  basin  of  the  Sulu  Sea  is  deter- 
mined, we  find  it  to  be  clearly  not—as  in  the  Mediterranean  and 
the  Bed  Sea  — the  atmospheric  isocheimal,  which  would  be  not 
lower  than  75° ;  but  to  be  obviously  that  of  the  coldest  water  that 
can  find  its  way  into  the  basin  from  the  China  or  the  Celebes  Sea, 
through  the  passages  between  the  reefs  and  islands  ;  and  we  might 
even  fix  the  depth  of  those  passages  at  about  250  fathoms.*  And 
thus,  while  in  the  Norwegian  Fjords  the  constant  temperature  is 
raised  by  the  afflux  of  an  upper  stratum  which  derives  its  excess  of 

♦  See  §§  8,  9  of  my  Report  for  1871,  in  the  '  Proceedings  of  the  Royal  Society ' 
for  June  13, 1872. 
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warmth  from  Equatorial  beat,  in  this  Snln  Sea  it  is  lowered  by  the 
entrance  of  a  sub-surface  stratum  whose  reduced  temperature  depends 
on  an  afiSuz  of  Polar  water. 


Part  IL— GENERAL  OCEANIC  CIRCULATION. 

Prefatory  BemarJcs. 

76.  In  the  introduction  to  my  former  communication,  I  stated 
that  "  I  claim  no  originality  wbatever  in  advancing  the  doctrine 
*•  of  a  General  Oceanic  Circulation  sustained  by  difference  of  Tem- 
"  perature.  It  has  been  hinted  at  by  various  writers,  especially 
"  Professor  Buff  and  Captain  Maury ;  though,  so  far  as  I  am  aware, 
"  it  has  not  been  formally  propounded  by  any."  I  have  since 
learned,  however,  from  Mr.  Prestwich,  who  had  made  a  special 
study,  for  Geological  purposes,  of  all  the  inquiries  into  Deep-Sea 
Temperature  carried  out  before  the  commencement  of  the  in- 
vestigations which  led  me  to  this  doctrine,  that  similar  views 
had  long  previously  been  adopted  by  Physicists  of  great  eminence,* 
although  they  had  never  commanded  general  acceptance;  having, 
alike  in  this  country  and  in  France,  been  put  aisde  in  favour  of 
the  doctrine  of  the  uniform  Deep-Sea  Temperature  of  39**,  which 
was  generally  supposed  to  have  been  established  by  the  obser- 
vations made  in  D*Urville*s  and  Sir  James  Ross's  Expeditions,  and 
which  had  been  accepted  by  Sir  John  Herschel,  who  stamped  it 
with  the  impress  of  his  high  authority. 

77.  It  was  under  this  impression  that  Professor  Wyville  Thomson 
and  I  entered  upon  our  *  Lightning'  Cruise  of  1868  ;  in  which  we 
encountered,  on  certain  parts  of  the  bottom  of  the  Channel  between 
the  North  of  Scotland  and  the  Faroe  Islands,  at  depths  between  500 
and  600  fathoms,  a  temperature  of  32**,  which  subsequent  observa- 
tions with  "  protected  "  thermometers  have  shown  to  be  really  29i® ; 
whilst  in  other  parts  of  the  same  area  we  found,  at  similar  or  even 
greater  depths,  a  temperature  of  46^  which  subsequent  observations 
have  shown  to  be  really  43i^  The  contrast  between  the  Arctic 
character  of  the  Fauna  of  the  "  cold  area,"  and  the  warmer  tempe- 
rate character  of  that  of  the  "  warm  area,"  strongly  impressed  me 
with  the  conviction  that  this  contrast  must  depend  upon  two  great 
movements  of  Ocecm-water  in  opposite  directions :  a  cold  stream 
flowing  from  north-east  to  south-west,  and  a  warm  stream  flowing 
from  south-west  to  north-east.    And  I  was  further  led  to  the  con- 

*  A  most  elaborate  Memoir  on  this  subject  has  recently  been  presented  by  Mr. 
Prestwich  to  the  Royal  Society ;  from  which  the  statements  in  §§  82,  83  are 
derived.  » 
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oinsion  that  the  latter  oonld  not  be  the  true  Gulf-Stream  or  Florida 
Current ;  since  all  our  knowledge  of  it  indicates  that  it  is  so  far 
spread  out  and  dispersed  in  the  Mid-Atlantic,  that  its  inflnence 
near  the  Faroe  Islands  cannot  possibly  extend  to  a  depth  of  from 
600  to  700  fathoms.   I  then  learned  for  the  first  time  (my  ordinary 
studies  having  lain  in  quite  a  different  direction),  that  the  existence 
of  "  Polar  currents,"  extending  to  the  Equator,  was  well  known  to 
Physicists ;  and  the  experiments  which  were  made  (in  anticipation 
x)f  the  '  Porcupine '  Expedition  of  1869)  '*  on  the  influence  of  water- 
pressure  on  Thermometers,"  having  satisfied  me  that  the  observa- 
tions taken  in  Sir  James  Ross's  Antartio  Voyage  weie  probably  to 
130  interpreted  as  indicating  the  general  prevalence  of  a  Deep-Sea 
Temperature  not  much  above  32^,  I  was  led  to  the  idea  of  a  general 
Oceanic  Circulation  dependent  on  Thermal  Agency  alone,  which 
should  bring  a  deep  stratum  of  Polar  water  to  the  Equator,  and 
carry  the  upper  stratum  from  the  Equator  towards  the  Poles.   ITiis 
idea  was  confirmed  by  the  results  of  the  systematic  Temperature 
observations  taken  during  the  summer  of  1869,  in  the  deep  water 
near  the  Eastern  border  of  the  Atlantic  basin,  as  well  as  in  the 
channel  previously  explored  in  the  *  Lightning.'    For  whilst   in 
the  latter  we  found  two  very  distinct  strata, — the  upper  warm,  the 
lower  cold, — separated  by  a  '*  stratum  of  intermixture,"  in  which 
the  thermometer  went  down  16®  in  100  fathoms ;  so  in  the  former, 
we  found  that  after  passing  through  the  superheated  layer  of  sur- 
face-water, the  thermometer  sank  very  gradually  to  700  or  800 
fathoms,  then  rapidly  in  the  next  200  fathoms  (the  "  stratum  of 
intermixture  '*),  and  then  again  slowly  down  to  about  364** ;  thns 
indicating  the  existence,  in  the  broad  and  deep  Atlantic,  of  the 
distinction  which  was  so  strongly  marked  in  the  (comparatively) 
narrow  and  shallow  *  Lightning '  channel.    This  distinction  I  was 
able  to  work  out  still  more  satisfactorily  from  temperatures  taken 
off  the  coast  of  Portugal  in  the  two  following  years ;  and  the  tempe- 
rature-observations which  I  took  in  the  Mediterranean  seemed  to 
me  to  place  the  existence  of  this  General  Oceanic  Circulation 
beyond  doubt,  by  showing  that  depth,  per  «e,  has  no  effect  in 
reducing  the  temperature  of  Ocean- water,  and  that  the  difference 
between  the  temperature  of  the  deepest  stratum  of  the  Mediter- 
ranean and  that  of  the  outside  Atlantic,  under  the  same  latitude 
(§  35),  can  only  be  attributed  to  the  derivation  of  the  latter  from  a 
Polar  source. 

78.  But,  further,  the  enquiries  in  which  I  took  part  with  Captain 
Calver,  in  regard  to  the  Under-current  of  the  Strait  of  Gibraltar, 
led  me  to  consider  the  nature  and  action  of  the  forces  by  which 
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that  and  other  xinder-currents  are  sustained  ;  and  adopting  Captain 
Maury's  view,  that  the  outward  under-current  of  the  Strait  of 
Gibraltar,  together  with  that  which  may  be  presumed  to  exist  in  the 
Strait  of  Babel  Mandeb  (§  29),  are  due  to  the  difference  between  the 
Specific  Gravities  of  the  interior  and  the  exterior  columns,  I  came 
to  perceive  that  the  same  principle  would  apply,  mutatis  mutandis, 
to  the  case  of  Inland  Seas  of  which  the  salinity  is  less,  instead  of 
greater,  than  that  of  the  Ocean  ;  and  that  an  inward  under-current 
of  heavy  water  should  exist  in  the  Baltic  Sound  and  the  Black  Sea 
Straits.  Of  the  existence  of  the  former,  I  was  able  to  adduce  ade- 
quate evidence ;  that  of  the  latter,  which  I  could  only  predict,  has 
since  been  fully  established  (§  63). 

79.  Thus,  then,  I  was  enabled,  in  my  former  communication,  to 
group  all  these  phenomena  as  necessary  results  of  a  disturbance  of 
Hydrostatic  equilibrium;  produced  in  one  case  by  the  increase 
of  Density,  occasioned  by  Polar  Cold,  and  the  reduction  of  density 
occasioned  by  Equatorial  Heat ;  and  in  the  other,  either  by  the 
increase  of  Salinity  produced  by  excessive  evaporartion,  or  by  the 
reduction  of  salinity  produced  by  an  excessive  inflow  of  fresh  water. 
It  was  with  special  reference  to  this  part  of  my  enquiry  that  I  took 
occasion  to  say , — **  If  I  have  myself  done  anything  to  strengthen 
"  the  doctrine,  it  has  been  by  showing  that  Polar  Cold,  rather  than 
"  Equatorial  Heat,  is  the  primum  mobile  of  this  circulation ;  and^ 
"  further,  by  bringing  a  large  number  of  phenomena,  apparently  un- 
"  related,  under  the  comprehension  of  the  same  Physical  iTheory.'^ 
Not  having  myself  the  least  claim  to  more  than  an  elementary 
knowledge  of  Physical  Science,  I  should  never  have  ventured  to- 
put  forth  my  own  ideas  on  a  matter  so  foreign  to  the  studies: 
to  which  my  life  has  been  devoted,  if  I  had  not  been  able  previously 
to  discuss  them  with  men  of  the  very  fiitrt;  eminence  as  Mathe- 
matical Physicists.  Finding,  however,  that  the  views  I  advocated 
were  regarded  by  them  as  quite  consistent  with  universally  accepted 
principles,  I  thought  myself  justified  in  placing  them  before  the 
Scientific  public  as  haying  a  fair  claim  to  consideration. 

80.  Such  consideration  was  accorded  to  them  by  Sir  John 
Herschel,  who  had  previously,  with  his  habitual  candour,  com- 
pletely abandoned  the  doctrine  of  the  uniform  Deep-Sea  Tempe- 
rature of  39® ;  and  who,  in  one  of  his  last  scientific  letters  (written 
only  three  weeks  before  his  death),  expressed  himself  as  follows 
with  reference  to  my  Paper  in  your  *  Proceedings,'  which  I  had 
sent  to  him  with  a  request  for  his  opinion  thereon : — "  Assuredly, 
"  after  well  considering  all  you  say,  as  well  as  the  common  sense 
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"  of  the  matter,  and  the  experience  of  our  hot-water  circulation- 
*'  pipes  in  our  greenhoases,  <&c.,  there  is  no  refusing  to  admit  that 
'*  an  Ooeanic  circulation  of  some  sort  must  arise  from  mere  Heat, 
"  Cold,  and  Evaporation,  as  verce  causce ;  and  you  have  brought 
"  forward'  with  singular  emphasis  the  more  powerful  action  of  the 
**  Polar  Gold,  or  rather,  the  more  inJtense  action,  as  its  maximum  effect 
''  is  limited  to  a  muoh  smaller  area  than  that  of  the  maximum 
"  of  Equatorial  Heat.  The  action  of  the  Trade  and  Counter-trade 
**  Winds,  in  like  manner,  cannot  be  ignored ;  and,  henceforward,  the 
"  question  of  Ocean-currents  will  have  to  be  considered  imder  a  two- 
"  fold  point  of  view."  The  doctrine  of  a  Thermal  Oceanic  circulation 
was  also  formally  accepted  by  Sir  George  Airy,  in  his  Presidential 
Address  to  the  Royal  Society  in  1872,  as  "  certain  in  theory,  and 
supported  by  observation."  And  Sir  William  Thomson  has,  at  three 
successive  meetings  of  the  British  Association,  expressed  his  full  con- 
currence in  my  views,  both  as  to  the  Physical  cause  of  Under- 
currents in  Straits  (§  11),  and  the  competence  of  disturbance  of 
Thermal  equilibrium  to  maintain  a  General  Oceanic  Circulation. 

81.  The  opposition  which  has  been  raised  to  i^e  doctrine  of  a 
Thermal  Circulation  has  mainly  rested  on  one  or  both  of  two  pre- 
conoeptions :— (1)  the  origination  of  all  Oceanic  movements  in  the 
surface-action  of  Wind ;  and  (2)  the  suflBciency  of  the  Gulf-Stream 
to  produce  that  amelioration  of  the  Climate  of  North-western 
Europe,  which  is  admitted  on  both  sides  to  depend  on  an  afflux  of 
warm  water.  It  is  chiefly  on  the  second  of  these  grounds  that  the 
doctrine  is  dissented  from  by  my  friend  and  former  colleague. 
Professor  Wyville  Thomson,  by  whom  the  subject  has  been  dis- 
cussed in  a  chapter  of  his  *  Depths  of  the  Sea  *  devoted  to  "  The 
Gulf-Stream ;"  and  as  this  is  a  question  of  sx)ecial  interest,  I  shall 
hereafter  discuss  it  in  detail  (Appendix  III.).  His  conclusion  is 
''  that  although  movements,  some  of  them  possibly  of  considerable 
**  importance,  must  be  produced  by  differences  of  specific  gravity, 
**  yet  the  influence  of  the  great  current  which  we  call  the  Gulf- 
**  Stream,  the  reflux  of  the  great  Equatorial  Current,  is  so  para- 
'*  mount  as  to  reduce  all  other  causes  to  utter  insignificance  "  (p. 
406).  Mr.  Laughton,  whose  strong  advocacy  of  the  exclusive 
Wind-Current  theory  I  have  already  had  occasion  to  criticize, 
nevertheless  seems  inclined  to  admit  that  difference  in  specific 
gravity  may  produce  "  a  continual  but  imperceptible  interchange 
**  between  the  waters  of  polar  and  tropical  seas ;"  though  he  still 
in  part  attributes  the  cold  of  the  deeper  stratum  of  the  latter  "  to 
"  the  great  depth,  to  the  impermeability  of  water  by  the  sun's  rays, 
"  to  the  dispersion  of  the  heat  which  such  water  as  is  driven  to  the 
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**  bottom  carries  along  with  it;"*  the  Gulf-Stream  being  regarded  by 
him  also  as  the  sole  ameliorator  of  the  olimate  of  Northern  Europe. 
By  Mr.  Croll,  however,  who  had  previously  taken  up  both  antago- 
nistic positions, — ^viz.,  that  all  Ocean-movements  are  produced  by 
the  agency  of  Wind  alone,  and  that  the  Gulf-Stream  is  the  sole 
carrier  of  Eqtiatorial  heat  to  the  Arctic  area, — it  has  been  per- 
sistently asserted  that  such  di£ferences  in  Specific  Gravity  as  are 
producible  by  differences  of  Temperature  or  Salinity  are  utterly 
inadequate  to  sustain  any  Oceanic  movement,  however  slow ;  and 
that  the  doctrine  of  a  Thermal  Oceanic  Circulation  is  consequently 
unsound  in  theory,  whilst  all  the  facts  adduced  in  support  of  it  are 
explicable  (he  alleges)  on  the  hypothesis  of  the  origin  of  every 
Ocean-movement  in  Wind-drift-f 

82.  I  am  glad,  therefore,  to  be  now  enabled  by  Mr.  Prestwioh's 
aid,  to  cite  the  explicit  authority  of  one  of  the  most  eminent 
Physicists  of  his  time,  |  Professor  Lenz  of  St.  Petersburg, J  who, 
nearly  thirty  years  ago,  advanced — in  terms  almost  identical  with 
my  own — the  doctrine  of  a  General  Oceanic  Thermal  Circulation, 
as  an  inevitable  deduction  from  the  facts  ascertained  by  the  remarkable 
aeries  of  observations  on  the  Temperature  and  Specific  Gravity  of 
Oceanic  water  at  various  depths,  which  he  had  made  in  the  second 
Voyage  of  Kotzebue  during  the  years  1823-6.  Distrusting  the  self- 
registering  thermometers  then  in  use,  Lenz  devised  a  method  of  ob- 
taining Deep-Sea  Temperatures,  which,  though  complicated,  proved 
in  his  hands  so  satisfactory,  that  I  find  his  results  in  singular  con- 
formity with  those  obtained  by  the  "  protected  "  thermometers  of 
the  '  Challenger.'  He  drew  from  these  results  the  very  conclusions 
to  which  I  was  led  by  my  own  observations  in  the  first  instance, 
and  which  now  appear  to  me  to  derive  remarkable  confirmation 
from  the  Temperature-soundings  and  Specific  Gravity  observations 
of  the  *  Challenger  ;*  namely~(l)  The  doctrine  of  a  deep  under-flow 
of  glacial  water  from  each  Pole  to  the  Equator ;  (2)  the  ascent  of 
Polar  water  towards  the  surface  under  the  Equator,  as  evidenced 
by  the  rise  of  the  baiiiymetrical  isotherms,  by  the  keeping-down  of 
the  surface-temperature,  and  by  the  low  (Polar)  saliniiy  of  Equa- 

*  *  Physical  (Geography  in  its  Relation  to  the  Prevailing  Winds  and  Gtirrents,' 
2nd  edit.  p.  201. 

t  See  nis  series  of  Papers  on  "  The  Physical  Canse  of  Ocean  Currents,"  in  the 

*  Philosophical  Magazine.'  1870-1874. 

X  Though  little  known  in  this  country,  Lenz  was  regarded  hy  Qauss  and  Jaoohi 
<a8  I  learn  from  Sir  Gharles  WheatBtone)  with  the  highest  esteem.  The  list  of  his 
Physioo-Mathematical  Memoirs  occupies  four  columns  of  the  Boyal  Society's 

*  ScaeDtifio  Catalogue.*  And  his  '  Physikalische  Beobaohtungen,  angestellt  auf 
einer  Beiseum  die  Welt  unter  dem  Commando  des  Capitains  von  Kotzebue  in  den 
Jahren  1823-26'  (St  Petersb.  Acad.  Sci.  M^.  I.,  1831),  would  of  itself  be  suffi- 
cient to  stamp  him  as  a  master  in  Physical  investigation. 
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torial  surface  water;  (3)  the  movement  of  the  upper  stratum  or 
Oceanic  water  from  the  Equatorial  region  towards  each  Pole,  as 
the  necessary  complement  of  the  deep  Polar  under-flow ;  and  (4) 
the  dependence  of  this  double  movement  upon  the  disturbance  of 
Hydrostatic  equilibrium  constantly  maintained  by  Polar  Cold  and 
Equatorial  Heat.* 

83.  The  same  doctrine  seems  to  have  been  deduced  by  Arago 
£rom  the  Temperature  observations  made  by  Du  Petit  Thenars  in 
the  voyage  of  the  '  Venus ;'  and  he  further  supported  it  by  the  very 
argument  I  have  myself  drawn  from  the  Thermal  condition  of  the 
Mediterranean  (§  35).  For  this  having  been  observed  by  D'Urville 
in  1829,  led  Arago  to  point  out,  in  1838,  that  its  constant  tempera- 
ture from  100  fathoms  downwards  can  only  be  accounted  for  by 
the  exclusion  of  the  deep  Polar  under-flow,  which  is  shut  .out  by  the 
shallowness  of  the  Strait  of  Gibraltar  at  its  western  entrance. 
And  Pouillet,t  in  1847,  distinctly  accepted  the  doctrine  of  an 
upper  Equatorial-Polar  and  a  lower  Polar-Equatorial  movement, 
kept  up  by  the  difference  of  pressure  between  the  Polar  and  Equa- 
torial columns. 

84.  The  doctrine  of  a  General  Oceanic  Circulation  sustained  by 
Thermal  agency  alone,  having  thus  been  fully  accepted  by  Con- 
tinental Physicists  of  the  first  eminence,  it  seems  strange  that  it 
should  have  been  since  so  completely  forgotten.  My  own  ignorance 
of  its  anterior  promulgation  may,  I  venture  to  think,  be  readily 
excused  on  the  ground  I  have  already  stated  (§  77).  Not  one  of 
the  eminent  Scientific  men  whose  assistance  has  been  freely  accorded 
to  me,  seems  even  to  have  heard  either  of  Lenz's  investigations,  or 
of  the  conclusions  he  drew  from  them.  Had  it  not  been,  therefore, 
for  Mr.  Prestwich's  patient  research,  we  should  all  have  remained 
in  our  ignorance.  To  myself  it  is  a  matter  of  the  greatest  gratifica- 
tion to  find  that  an  important  doctrine,  which  I  could  myself  only 
advocate  on  the  basis  of  what  Sir  John  Herschel  calls  "  the  common 
sense  of  the  matter,"  was  originally  promulgated  in  the  fullest  and 
most  explicit  manner  by  one  great  Mathematical  Physicist^  and  was 
expressly  adopted  by  two  others.  This,  I  venture  to  think,  is 
sufficient  to  relieve  me  from  the  necessity  of  here  entering  into 
a  discussion  of  Mr.  CrolFs  theoretical  objections.   (See  Appendix  II.) 

85.  In  accordance  with  the  views  expressed  at  the  conclusion  of 
my  former  Paper,  I  took  the  earliest  opportunity  which  presented 
itself  of  urging  upon  H.M.  Government  the  further  prosecution  of 

*  "  Bemerkungen  liber  die  Tempemtur  des  Weltmeres  in  verBchiedenen  Tiefen." 
(St.  Petersb.  Acad.  Sci.  BuU.  V.,  1847.) 

t  *  Ellens  de  Physique,'  5**»«  ed.,  torn.  II.,  p.  CG7. 
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Physical  in  conjunction  with  Biological  investigations  into  the 
condition  of  the  Deep  Sea ;  and  the  *  Challenger '  Expedition,  which 
was  thus  originated,  having  now  carried  out  a  Temperature-Survey 
of  the  Atlantic  between  about  38°  N.  Lat.  and  38°  S.  Lat.,  with 
■a  completeness  which  leaves  little  to  desire,  I  proceed  to  the 
•discussioD  of  the  results  thus  obtained:  first,  however,  drawing 
Attention  to  the  predictions  I  ha^  ventured  to  put  forth  (in  entire 
ignorance  of  Lenz's  remarkable  anticipations),  since  the  exact 
verification  of  these  gives  great  support  to  the  Doctrine  on  which 
they  are  based  : — 

a.  That  instead  of  the  local  depressions  of  Bottom-temperature 
imputed  by  previous  writers  to  "  polar-currents,"  the  temperature 
of  every  part  of  the  Deep-Sea  bed  in  free  communication  with  either 
of  the  Polar  areas,  would  be  not  many  degrees  above  that  of  the 
glacial  bottom  in  the  Polar  areas  themselves. 

h.  That  this  general  depre86ion  of  Bottom-temperature  would  be 
found  to  depend,  not  upon  such  a  shallow  glacial  stream  as  might 
be  maintained  to  be  a  return  from  the  Polar  areas  of  water  pro- 
pelled towards  them  by  wind-currents,  but  upon  a  "  creeping  flow  " 
of  the  whole  under-stratum,  having  a  thickness  of  from  1000  to  2000 
fathoms. 

e.  That  the  depression  of  Bottom-temperature  in  any  part  of  the 
^neral  Oceanic  basin,  would  be  proportional  to  the  freedom  of 
oommunication  between  that  part  and  one  or  other  of  the  Polar 
■areas. 

d.  That  the  Bottom-temperature  of  the  South  Atlantic  would  thus 
be  lower  than  that  of  the  North  Atlantic,  in  consequence  of  its 
greater  freedom  of  communication  with  its  adjacent  Polar  area. 

€,  That  the  Bottom-temperature  of  the  North  Atlantic  would  pro- 
l>ably  not  be  found  below  35°  (Fahr.),  except  in  or  near  the  couree 
of  the  main  Arctic  or  Antarctic  under-flow. 

/.  That  the  Bottom-temperature  of  the  South  Atlantic  would  pro- 
bably be  as  low  as  32°. 

g.  That  the  influence  of  the  stronger  Antarctic  glacial  under-flow 
would  very  probably  extend  to  the  north  of  the  Equator. 

h.  That  as  the  Arctic  and  Antarctic  under-flows  must  meet  at  or 
near  the  Equator,  whilst  the  surface-stratum  is  being  continually 
draughted  off  thence  towards  either  Pole,  there  would  be  a  continual 
4i$ceni  of  glacial  xoaier  under  the  Line,  showing  itself  by  a  nearer 
<i2proach  of  cold  water  to  the  surface  in  the  tnter-tropical  than  in  the 
•«a;<ra-tropical  Zones;  or,  as  it  was  well  put  by  Lenz,  that  there  is 
under  the  Equator  a  belt  of  water  wliich  is  colder  than  the  water 
to  the  north  and  the  south  of  it. 
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t.  That  as  the  excess  of  easterly  momentum,  imparted  by  the 
Rotation  of  the  Earth,  gives  to  the  tipper  stratnm,  in  its  flow  from 
the  Equator  towards  either  Pole,  an  easterly  direction,  the  deficiency 
of  easterly  momentum  in  the  Polar  under-flow,  which  is  moving 
towards  the  Equator,  will  give  it  a  westerly  direction,  so  that  it  may 
be  expected  to  be  found  approaching  the  surface  on  the  western 
slopes  of  its  basin. 

*  Challenger  '  Temperature-Survey  of  the  Atlantic. 

86.  The  Temperature-Survey  of  the  Atlantic,  which  has  now 
been  carried  out  by  the  *  Challenger '  in  accordance  witli  the 
instructions  prepared  by  the  Committee  of  the  Royal  Society  nomi- 
nated for  the  purpose  of  advising  the  Admiralty  in  regard  to  the 
work  of  the  Expedition,  may  be  truly  characterised  as  the  most 
important  single  contribution  ever  made  to  Terrestrial  Physios; 
presenting,  as  it  does,  the  whole  thermal  stratification  of  an  Oceanio 
area,  which  may  be  roughly  estimated  at  fifteen  millions  of  square 
miles,  witli  an  average  depth  of  fifteen  thousand  feet.  This  survey 
was  made  by  means  of  **  serial "  Temperaturensoundings  at  a  num- 
ber of  different  stations;  the  temperature,  at  each  station,  being 
ascertained  at  a  nimiber  of  different  depths,  usually  at  intervals  of 
100  fietthoms  down  to  1500,  and  then  at  longer  intervals  to  the 
bottom ;  and  '^  bathymetrical  isotherms "  being  drawn  across  the 
several  Sections  in  accordance  with  these  observations,  at  intervals 
of  6*"  (Fahr.)  down  to  40^  and  below  this  at  intervals  of  1°,— the 
descent  of  the  thermometer  beneath  40°  being  extremely  slow. 

87.  The  first  Section  (see  Plate,  No.  I.)  was  taken  obliquely  across 
the  North  Atlantic,  from  Teneriffe  (Lat.  28°  N.)  to  St.  Thomas's 
(Lat.  18°  N.)  between  the  14th  February  and  the  16th  March,  1873. 
The  depth  progressively  increased,  with  one  remarkable  exception, 
fiom  1890  fathoms  at  a  short  distance  from  Teneriffe,  to  3150 
fathoms  at  Long.  35°  w.,  which  was  the  greatest  depth  encountered 
in  the  Eastern  basin.  That  exception  was  a  rather  sudden  rise 
from  2000  to  1525  fathoms,  at  a  distance  of  160  miles  s.w.  of  Ferro; 
and  Captain  Nares  remarks,—"  The  rocky  nature  of  the  bottom,  and 
the  lowering  of  the  temperature  usual  at  that  depth,  would  indicate 
a  considerable  movement  of  the  lower  stratum  of  water."  From 
Long.  35°  w.  to  Long.  44J°  w.,  the  depth  gradually  diminished  to 
1900  fathoms;  this  submarine  elevation,  called  the  *' Dolphin 
rise,"  divides  the  Mid-Atlantic  into  an  Eastern  and  a  Western 
basin.  The  depth  then  gradually  increased  to  3025  fathoms,  in 
Long.  61J°  w.,  very  near  the  northern  extremity  of  the  chain  of  the 
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Lesser  Antilles  or  Windward  Islands;  and  the  water  then  rapidly 
shallowed  as  Sombrero  Island  was  approached. 

88.  The  Temperature  Stratification  is  exactly  conformable  at  its 
western  end  to  the  observations  I  had  previously  taken  off  the  coast 
of  Portugal,  alike  in  regard  to  the  position  of  the  line  of  39°, 
which  was  reached  at  1000  fathoms,  and  in  regard  also  to  the  pro- 
gressive reduction  below  this  to  a  bottom  temperature  of  35J°. 
But  the  temperature  of  50°  was  encountered  at  a  much  smaller 
depth, — about  350  fiithoms,  instead  of  700  ;  so  that  the  transition 
from  50°  to  40°  was  much  less  abrupt  than  it  was  farther  north. 
The  uniformity  of  the  depth,  380  fathoms,  at  which  the  tempera- 
ture of  49°  was  retiched,  is  a  very  remarkable  feature  in  this  section ; 
especially  when  we  bear  in  mind  that  its  Western  extremity  is  ten 
degrees  farther  south  than  its  Eastern,  and  also  that  the  spring 
was  advancing.  Thus,  although  the  «ui/ace-temperatnre  rose  from 
65°  to  76?,  the  effect  of  this  elevation  was  quite  lost  at  a  depth  of 
400  fathoms.  Below  this  depth  a  remarkable  change  shows  itself 
in  the  gradual  upward  slope  of  the  isotherms  of  45°,  40°,  and  39° ;  so 
that  the  latter  temperature,  which  was  entered  at  the  Eastern  end 
at  1000  fathoms,  is  encountered  over  the  deepest  part  of  the  Western 
basin  at  850  fathoms,  and  the  strata  of  50°-45°  and  45°-40°  are  by 
so  much  thinner.  But  the  most  significant  |)henomenon  is  the 
depression  of  the  bo/fom- temperature  from  its  remarkably  uniform 
level  of  35°'5  in  the  deepest  portion  of  the  Eastern  basin,  to  34°*4 
in  the  deepest  portion  of  the  Western.  This  depression,  taken 
in  connection  with  other  facts  to  be  presently  adduced,  clearly 
indicates  that  an  under-flow  of  Antarctic  water  extends  as  far  north 
as  St.  Thomases. 

89.  The  '  Challenger '  left  St.  Thomas's  on  the  24th  March,  and 
proceeded  due  north  to  Bermuda  (Lat  32°  n.).  At  a  short  distance 
to  the  north  of  St.  Thomas's  (Plate,  No.  II.),  an  extraordinary  depres- 
sion of  the  bottom,  to  the  depth  of  3875  fathoms,  was  encountered. 
The  details  given  by  Captain  Nares  of  this  remarkable  sounding 
— the  deepest  yet  obtained  on  which  reliance  can  be  placed — ^leave 
no  reasonable  doubt  of  its  trustworthiness ;  more  especially  when 
taken  in  connection  with  this  significant  fact,  that  the  two  "  pro- 
tected "  Thermometers,  which  had  previously  stood  the  pressure 
of  nearly  four  tons  on  the  square  inch,  were  both  crushed  by  the 
pressure  of  4  J  tons  which  they  here  encountered,  thus  preventing 
the  determination  of  the  bottom- temperature.  Past  this  depression, 
the  bottom  rose  again  to  between  2800  and  2900  fathoms;  and 
thence  gradually  to  2475  fathoms  in  the  immediate  neighbourhood 
of  the  Bermuda  group,  which  seems  to  rest  on  a  column  nearly 
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three  miles  higb,  ris'ng  from  a  very  small  base.  There  is  strong 
reason  to  regard  this  column  as  a  CJoral-formation,  commenced 
when  the  present  deep  bottom  was  near  the  surface,  and  kept 
up  to  it  by  progressive  growth  as  the  bottom  gradually  subsided. 
— The  most  noticeable  feature  in  the  Temperatiire-stratification 
between  St.  Thomas's  and  Bermuda,  is  the  great  increase  in  the 
thickness  of  the  stratum  between  60°  and  65° ;  this  iucrease  being 
produced,  not  only  by  the  reduction  of  the  surface-temperature, 
and  the  thinning-out  of  the  superheated  stratum,  consequent  upon 
the  northward  direction  of  the  section ;  but  by  the  lowering  of  the 
isotherm  of  60°  from  200  to  300  fathoms,  though  the  isotherm  of 
40°  rather  rises  than  falls.  The  meaning  of  this  peculiarity,  which 
shows  itself  also  in  the  Sections  between  Bermuda  and  Halifax^ 
and  between  Bermuda  and  the  Azores,  will  be  presently  inquired 
into  (§  93). 

90.  Leaving  Bermuda  on  the  2 1st  April,  the  'Challenger'  pro- 
ceeded towards  New  York,  crossing  the  Gulf-Stream,  and  carrying 
a  line  of  Temperature-soundings  to  the  edge  of  the  shallow  water  off 
Sandy  Hook.  Immediately  to  the  North  of  Bermuda,  a  depth  of 
2650  fathoms  was  met  with ;  and  this  increased  to  2850,  still 
exceeding  2600  beneath  the  Gulf-Stream,  and  then  rapidly  diminish- 
ing towards  the  coast  of  the  United  States.  Passing  on  thence  to 
Halifax  (Nova  Scotia)  the  *  Challenger  *  arrived  there  on  the  8th 
May  ;  leaving  it  again  on  the  19th  for  Bermuda,  where  she  arrived 
on  the  31st,  after  again  crossing  the  Gulf-Stream,  and  examining 
the  singular  temperature-phenomena  of  the  "cold  band"  which 
fieparates  it  from  the  coast  of  America  (§  92). 

91.  In  both  these  Sections  (Plate,  Nos.  III.,  IV.),  the  condition  of 
the  deeper  stratum  corresponds  closely  with  that  previously  described. 
From  Bermuda  northwards  to  the  Gulf-Stream,  the  isotherm  of  40° 
lies  at  a  depth  of  about  650  &thoms ;  and  below  this  to  the  bottom 
at  fix)m  2500  to  2800  fathoms,  there  is  a  progressive  descent  of  the 
thermometer  to  a  little  below  35°,  so  that  the  thickness  of  the  deep 
stratum  having  a  temperature  of  from  35°  to  40°  averages  about  2000 
fathoms,  or  12,000  feet.  That  the  bottom-temperature  is  lower  on 
the  northern  side  of  Bermuda  than  it  is  on  the  southern,  may  be 
taken  as  an  indication  that  the  influence  of  the  Antarctic  flow  dies 
out  a  little  to  the  north  of  St.  Thomas's,  while  the  like  influence  of 
the  more  limited  Arctic  flow  shows  itself  as  we  approach  Halifax. 
The  upper  strata  here  present  some  very  singular  features.  The 
four  successive  layers,  40°-45°,  45°- 50°,  50°-55^  and  55°-60°,  are 
comparatively  thin ;  so  that  a  fall  of  no  less  than  twenty  degrees 
shows  itself  between  about  340  and  620  fathoms.    On  the  other  hand, 
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the  layer  whose  .temperature  exceeds  60°  has  a  greatly  augmented 
thickness ;  the  isotherm  of  60°,  which  lay  at  200  fathoms  at  St. 
Thomas's,  here  lying  at  about  330 ;  notwithstanding  a  consider- 
abie  reduction  in  the  temperature  of  the  superficial  stratum,  which 
makes  the  passage  across  the  warm  current  of  the  Gulf-Stream  the 
more  obvious.  It  is  perfectly  clear  from  both  the  New  York  and 
the  Halifax  sections,  that  the  true  Gulf-Stream  or  Florida  Current 
is  a  limited  river  of  superheated  water ;  of  which  the  breadth  is 
about  60  miles  near  Sandy  Hook,  whilst  near  Halifax  it  has  sepa- 
rated into  divergent  streams  forming  a  sort  of  delta ;  its  depth  (as 
determined  by  the  use  of  the  current  di-ag)  being  nowhere  more 
than  100  fathoms.  This  river  rests  upon  the  remarkable  stratum 
of  eO^-eS*^ ;  the  thickness  of  which,  as  we  shall  presently  see  (§  93), 
distinguishes  the  Western  from  the  Eastern  Atlantic  between  Ber- 
muda and  the  Azores ;  while  at  less  than  double  the  depth  of  that 
layer,  we  come  into  what  is  clearly  Polar  water. 

92.  Now  it  has  been  long  known  that  the  Gulf-Stream  is  sepa- 
*  rated  from  the  United  States  Coast  by  a  band  of  water,  of  which 
the  temperature  is  as  much  helow  the  normal  of  the  latitude,  as  that 
of  the  Gulf-Stream  is  above  it :  the  passage  from  one  to  the  other 
being  so  abrupt  as  to  have  been  termed  the  *'cold  wall.''  And  this 
band  has  been  regarded  as  the  continuation  of  the  "  Greenland  and 
Labrador  Current";  which,  propelled  by  northerly  winds,  runs 
past  Newfoundland,  and  then,  turning  the  comer  of  Nova  Scotia, 
passes  across  to  Cape  Cod,  -"hugs  the  shore"  along  the  whole 
U.S.  Atlantic  seaboard,  and  extends  even  as  far  south  as  the  Florida 
Ohannel  itself.  But  of  this  southward  extension  of  the  Labrador 
Current  there  is  no  evidence  whatever  beyond  that  of  temperature  ; 
no  9urf ace-movement  being  traceable  in  this  cold  band  to  ^e  south 
of  New  York  ;  and  its  existence  has  obviously  been  a  perplexity  to 
the  U.S.  Coast  Surveyors,  who  traced  its  continuity  with  the  cold 
stratum  lying  beneath  the  Gulf-Stream.  This  continuity  comes  out 
most  remarkably  in  the  *  Challenger '  Temperature-section  between 
the  Gulf-Stream  and  Halifax ;  for  we  there  see  (not  only  as  in  the 
New  York  section)  the  bathymetrical  isotherms  of  C0°,  55°,  and 
50%  but  the  yet  deeper  isotherms  of  45°  and  40°,  successively 
rising  to  the  surface  as  we  approach  the  land ;  while  at  a  depth  of 
only  83  fathoms  a  temperature  of  35°  is  encountered,  which,  at  no 
great  distance  to  the  south,  would  only  be  found  at  a  depth  of 
2000  fathoms.  This  remarkable  surging-upwards  of  the  cold  deep 
strata  along  the  ooast-line  is  in  precise  accordance  with  prediction 
(§  85,  t),  and  affords  strong  evidence  that  the  whole  glacial  under- 
flow has  a  definite  movement  towards  the  Equator  (§  104). 
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93.  Leaving  Bermnda  June  12th,  the  *  Challenger'  again  crossed 
the  Atlantic  in  an  easterly  direction,  first  passing  slightly  north- 
wards (from  Lat  32®  n.  to  37i°  n.)  to  the  Azores,  and  then 
slightly  southwards  (from  37i®  n.  to  33°  n.)  to  Madeira,  where  she 
arrived  July  16th.     The  greatest  depth  met  with  between  Bermuda 
and  the  base  of  the  gradual  slope  which  culminates  in  the  Azores, 
is  2875  fathoms ;  and  tlie  lowest  bottom-temperature  is  36**.     The 
most  noticeable  feature  in  this  Section  (Plate,  No.  V.),  is  the  extension 
of  the  thick  layer  of  60°-65®  as  far  eastwards  as  Long.  41°  w. ;  and 
then  its  rapid  thinning,  by  the  approximation  of  the  isotherm  of 
60°  to  the  surface.    At  the  same  time,  the  isotherm  of  40°  gradually 
deepens ;  and  the  four  intermediate  bands  resume  nearly  the  same 
proportions  that  they  presented  in  the  eastern  part  of  the  section 
from  Teneriffe  to  St.  Thomas's.     Thus  it  is  obvious  that  there  is  a 
much  larger  quantity  of  heat  in  the  upper  300  fathoms  of  the 
western  half  of  the  Atlantic,  between  about  Lat  25°  n.  and  Lat, 
40°  N.,  than  there  is  in  the  eastern ;  and  it  will  be  presently  seen 
that  this  thick  warm  stratum  is  entirely  wanting  in  the  South 
Atlantic  (§  98).     In  Captain  Nares's  fieport,  it  is  spoken  of  as  "  a 
branch  of  the  Gulf-Stream ; "  but  I  can  see  no  evidence  whatever 
that  it  has  either  entered  or  issued  from  the  Gulf  of  Mexico ;  and 
if  it  be  a  part  of  the  Trade- Wind  Circulation  at  all,  it  is  the  reflux 
of  that  portion  of  the  great  Equatorial  Current  which  does  not 
enter  the  Caribbean  Sea,  but  which,  striking  against  the  line  of  the 
West  India  Islands,  the  peninsula  of*  Florida,  and  the  coast  of 
Georgia,  is  first  deflected  northwards,  and  then  turns  ectstwards 
towards  the  Azores  and  the  coast  of  Africa.     Looking,  however, 
to  the  depth  of  this  stratum,  which  is  three  times  as  great  as  that 
of  either  the  Gulf-Stream  or  the  Equatorial  Current  that  initiates 
it,  and  to  the  absence  of  evidence  of  its  possession  of  any  sensible 
motion,  I  find  it  difficult  to  see  how  its  presence  can  be  attributable 
in  any  considerable  measure  to  the  horizontal  or  Wind-circulation 
of  the  North  Atlantic ;  and  I  would  offer  the  following  as  a  possible 
explanation  of  it : — The  upper  stratum  of  water  under  the  Tropic 
of  Cancer  (which,  for  the  reason  already  stated,  §  85  ^,  is  warmer 
than  that  of  the  Equatorial  belt)  is  constantly  receiving  fresh  heat 
from  insolation,  which  will  be  carried  by  downward  convection 
into  a  deeper  subjacent  stratum  than  it  is  in  the  Mediterranean 
(§  36).     Between  the  Tropic  and  Bermuda,  the  temperature  of  this 
stratum  is  not  higher  than  the  iaocheimal  of  the  latitude ;  that  is  to 
say,  it  is  not  different  from  that  which  an  Inland  Sea  would  have 
between  the  same  parallels.     And,  on  the  hypothesis  of  a  General 
Oceanic  Circulation,  the  slow  northerly  movement  of  this  warm 
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upper  strattim  would  carry  its  sub-surface  Tropical  temperature 
into    higher  latitudes.      There    is    an  Duoram  VL 

obvious  objection,  however,  to  this  ra-         <  »  . 

tionaiUy  in  the  fact  that  no  such  warm         §  ^ 

layer  shows  itself  in  the  South  Atlantic. 
But  this  may  perhaps  be  met  by  the 
consideration  that  the  upper  stratum  of 
the  North  Atlantic  is  not  nearly  as 
much  cooled  down  by  its  limited  Polar 
underflow,  as  that  of  the  South  Atlantic 
is  by  the  vast  movement  of  Antarctic 
water  which  is  constantly  taking  place 
towards  the  Equator  (§  97).  The  lower 
temperature  of  the  corresponding  stra- 
tum in  the  eastern  side  of  the  North 
Atlantic  basin,  seems  obviously  due  to 
the  indraught  along  the  coast  of  Por- 
tugal, Spain,  and  North  Africa,  which 
is  required  to  supply  the  great  Trade- 
wind  Drift. — In  whatever  manner  the 
presence  of  this  vast  body  of  warm 
water  in  the  Mid- Atlantic  is  to  be  ex- 
plained, we  shall  hereafter  see  that  it 
has  a  very  important  influence  on  the 
amelioration  of  the  climate  of  far- 
northern  regions. 

94.  The  next  series  of  Temperature- 
observations  was  taken  in  nearly  a  north 
and  south  direction  along  the  eastern 
border  of  the  Atlantic,  from  Madeira  to 
the  Cape  de  Verde  Islands,  and  thence 
to  a  position  in  Lat.  3®  n.  and  Long. 
15°  w.  The  most  noticeable  feature  in 
this  Section,  as  shown  in-Diag.  VI,,  was 
the  progressive  diminution'in  the  thick- 
ness of  the  stratum  above  40®,  notwith- 
standing a  progressive  increase  in  the 
surface-temperature  from  71*^  to  79°, 
consequent  upon  the  approach  to  the 
Equator.  Thus  the  isotherm  of  40*^, 
which  at  Madeira  lies  at  about  900 
fathoms'  depth,  and  which  halfway  to- 
wards St.  Vincent    is   in   about    950 
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&tliom8,  rises  to  650  fathoms  at  St.  Vincent,  and  at  the  Equatorial 
position  actually  lies  at  a  depth  of  no  more  than  300  fathoms, 
below  which,  down  to  2500  fothoms,  the  whole  under-stratum  has 
a  temperature  that  falls  very  gradually  from  40®  to  35*^. 

95.  This  thinning  out  of  the  upper  and  warmer  stratum  in  the 
Equatorial  zone  is  still  more  marked  in  the  next  Section  (Plate, 
No.  VI.);  which  was  carried  obliquely  across  tbe  Equator  from 
the  last-named  position  to  St.  Paul's  Eocks,  which  lie  almost  on 
the  Equator  in  Long.  30°  w.,  thence  to  the  island  of  Fernando 
Noronha,  about  4°  south  of  the  Line  and  in  Long.  32i®  w.,  and  thence 
to  Pemambuco  in  Lat.  7^°  3. — Throughout  this  Section,  the  thin- 
ness of  the  stratum  above  the  isotherm  of  40®  is  in  most  striking 
<X)ntrast  with  its  thickness  in  the  Section  from  Teneriflfe  to  St 
Thomas's ;  for  this  isotherm,  between  Fernando  Noronha  and 
•Pemambuco,  actually  rises  to  within  300  fathoms  of  the  surface. 
There  is  here  a  division  between  the  Eastern  and  Western  basins, 
foi-med  by  a  ridge  that  seems  continuous  with  the  "Dolphin  Rise;" 
the  bottom-temperature  of  the  eastern  basin,  which  has  an  average 
depth  of  2500  fathoms,  very  closely  approximates  to  35°;  but  in 
tho  western  basin  a  temperature  of  35°  is  encountered  at  about 
1800  fathoms,  and  there  is  a  further  progressive  reduction  to  33°*2 
at  2275  fjathoms,  and  32*^-4  at  2475  fathoms.  Thus  the  bottom  is 
here  overlaid  by  a  stratum  of  600  fathoms'  thickness,  which  is  so 
much  colder  than  the  bottom-stratum  of  any  but  the  Litertropical 
portion  of  the  North  Atlantic,  as  to  be  clearly  derived  from  an 
Antarctic  source ;  and  there  is  nowhere  a  greater  contrast,  not  only 
between  the  heat  of  the  surface  and  the  cold  of  the  bottom,  but 
between  the  thinness  of  the  warm  surface-film  and  the  enormous 
thickness  of  the  almost  ice-cold  body  of  water  it  covers?,  than  in 
this  Equatorial  section.  For  from  78°  at  the  surface,  the  thermo- 
meter falls  to  55°  within  100  fathoms,  just  as  it  does  in  the  Medi- 
terranean ;  but  whilst  in  that  Inland  Sea  the  temperature  remains 
'Constant  from  that  point  to  the  bottom,  it  goes  on  falling  under  the 
Equatorial  sun  to  45*"  at  about  220  &thomH,.to  40°  at  less  than  300, 
and  thence  progressively  to  32'^-4  through  a  stratum  of  more  than 
2000  fathoms'  thickness. 

96.  Another  very  important  feature  in  the  Physical  condition  of 
this  Equatorial  water,  which  was  originally  noticed  by  Humboldt, 
and  was  carefully  determined  by  Lenz  in  Kotzebue's  second 
voyage,  was  brought  out  very  distinctly  by  the  *  Challenger ' 
K)bservations ;  viz.  the  reduction  in  the  salinity  of  the  surface-water, 
.as  indicated  by  its  Specific  Gravity,  so  that  it  came  to  correspond 
more  closely  with  that  of  the  bottom-water,  which  it  consider- 
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ably  exceeds  in  the  tropical  and  extra-tropical  portion  of  the 
North  Atlantic.  Thus  the  mean  of  eight  observations  between 
St.  Thomas's  and  Bermuda  gave  1-0272  as  the  Specific  Gravity 
of  surface-water,  and  1-0263  as  that  of  bottom-water ;  whilst  the 
mean  of  seventeen  observations  on  suiiaoe-water  between  the  Cape 
de  Verde  Islands  and  Bahia  gave  a  Specific  Gravity  of  1-0263, 
and  a  mean  of  eight  observations  of  bottom-water  a  Specific  Gravity 
of  1-0261.  This,  like  the  diminished  thickness  of  the  warm  upper 
stratum,  affords  a  very  striking  indication  of  the  ascent  of  hottom-toaier 
towards  the  surface,  which,  on  the  theory  of  the  Vertical  Circulation, 
will  take  place  in  the  Equatorial  region,  where  the  two  Polar 
under-flows  meet,  while  the  warm  upper  layer  is  being  constantly 
draughted  off  towards  either  Pole.  And  this  is  further  indicated  by 
the  low  temperature  of  Oceanic  surface-water  under  the  Equator,  as 
compared  with  that  of  Inland  Seas.  For,  notwithstanding  that  the 
sun  is  constantly  shining  down  upon  it  in  an  almost  vertical  direc- 
tion, the  surface-temperature  of  the  Equatorial  Atlantic  very  little 
exceeds,  at  any  period  of  the  year,  that  which  is  seen  in  the  water 
of  the  Eastern  basin  of  the  Mediterranean  in  the  latter  part  of  the 
summer  (§  34),  and  does  not  come  near  that  often  experienced  in 
the  Eed  Sea  (§  24). 

97.  Quitting  Bahia  September  25th,  the  *  Challenger '  proceeded 
along  the  coast  of  South  America  to  Abrolhos  Island,  in  Lat.  20°  s. ; 
thence  obliquely  across  the  South  Atlantic,  to  Tristan  d'Acunha,  in 
Lat.  36°  s. ;  and  thence  nearly  in  the  same  parallel  to  the  Cape  of 
Good  Hope,  which  was  reached  at  the  end  of  October.  This  Section 
(Plate,  No.  VII.),  shows  a  well-marked  division  of  the  South  Atlantic 
also  into  two  basins ;  the  island  of  Tristan  d'Acunha  being  the  cul- 
mination of  a  ridge  which  very  probably  extends  northwards  to  the 
Dolphin  Kise.  The  greatest  depth  met  with  in  the  Western  basin 
was  2350  fathoms,  and  the  lowest  bottom-temperature  33°-l ;  the 
greatest  depth  met  with  in  the  Eastern  basin  was  2650  fiftthoms^ 
and  the  lowest  temperature  32°-9.  It  might  have  been  expected 
that  the  bottom-temperatures  in  the  western  basin  would  hava 
been  lower,  instead  of  higher,  than  those  taken  in  the  Equatorial' 
section ;  since  the  glacial  water  of  the  latter  must  have  reached 
it  through  some  deep  channel,  probably  not  iar  from  the  coast  of 
South  America.  The  absence  of  any  such  indication,  however^  is 
readily  accounted  for  by  the  fact,  that  circumstances  prevented 
the  Temperature-soundings  in  this  basin  from  being  taken  at  near 
intervals,  some  of  them  being  as  much  as  600  miles  apart;  so  that 
the  required  channel  may  well  have  lain  between  them.  The 
existence  of  a  more  voluminous  as  well  as  colder  under-flow  than 
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that  which  reduces  the  temperature  of  the  deepest  parts  of  the 
North  Atlantic  basin,  is  evidenced  by  the  fact  that  the  isotherm  of 
40*^  lies  in  the  South  Atlantic  at  only  about  half  the  depth  which  it 
has  in  the  North  Atlantic  between  the  same  parallels ;  while  the 
isotherm  of  35°  sometimes  rises  to  1500  fathoms,  so  that  a  stratum 
of  water  having  a  lower  temperature  (viz.  between  35°  and  33°) 
than  is  found  on  the  bottom  of  the  North  Atlantic  between  the 
same  parallels,  covers  the  sea-bed  of  the  South  Atlantic  to  the 
depth  of  1000  fathoms  or  more. 

98.  The  upper  portion  of  this  Section  is  of  much  interest,  as 
compared  with  that  of  the  Equatorial  section  on  the  one  hand,  and 
with  that  of  the  North  Atlantic  sections  on  the  other.  As  the 
distance  from  the  Equator  increased,  the  surface-temperature  rapidly 
diminished,  although  the  summer  of  the  southern  hemisphere  was 
approaching ;  so  that  at  Tristan  d*  Acunha  the  surface-temperature 
was  only  52°.  The  descent  from  this  point  to  40°  was  not  rapid, 
and  was  nearly  uniform ;  the  isotherm  of  40°  now  again  receding 
from  the  surface,  and  lying  at  a  depth  of  from  400  to  500  fathoms. 
The  excess  of  thickness  of  this  upper  warm  stratum  over  that  of  the 
Equatorial  zone,  whilst  the  quantity  of  heat  it  contains  is  so  much 
less,  is  a  noteworthy  fact ;  on  the  other  hand,  the  inferiority  of  this 
stratum,  alike  in  thickness  and  in  the  quantity  of  h^at  it  contains, 
to  that  of  the  North  Atlantic  section  at  about  the  same  distance 
from  the  Equator,  is  still  more  remarkable. 

99.  All  these  points  are  strikingly  brought  out  in  the  accompany- 
ing Section,  which  I  have  constructed  from  soundings  selected 
in  such  a  manner  as  to  combine  in  a  nearly  North  and  South  direc- 
tion (Plate,  No.  VIII.). 

Thermal  Stratification  of  the  Atlantic. 

100.  It  has  been  already  shown  that  in  the  interpretation  of 
these  phenomena,  we  are  justified  in  assuming  it  as  a  principle  based 
alike  on  theory  and  on  observation, — that  any  water  which  is  colder 
than  the  Isocheimal  (or  lowest  mean  winter  temperature)  of  the 
latitude,  must  have  come  from  a  source  more  distant  from  the 
Equator ;  and  that  if  such  water  has  a  glacial  temperature,  it  must 
have  come  all  the  way  from  one  of  the  Polar  areas.  For  suppose 
an  area  of  (say)  100  miles  in  diameter  to  be  enclosed  in  any  part 
of  the  Atlantic  by  a  circle  of  reefe  rising  pp  from  the  bottom  to 
within  50  fathoms  of  the  surface,  we  are  fully  •  justified  by  the 
thermal  condition  of  the  Mediterranean,  of  the  Sulu  Sea,  and  of 
the  Bed  Sea,  in  afiSrming  that  the  temperature  of  this  area  would 
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in  winter  be  uniform  from  this  surface  to  the  bottom,  and  that  in 
tiummer  the  superficial  stratum  alone  would  be  superheated. 

101.  Now  if  such  an  area  were  so  enclosed  between  St.  Paul's 
Bocks  and  Fernando  Noronha,  its  temperature  would  be  certainly 
not  less  than  75^,  and  probably  nearer  80*^,  from  the  surface  to 
the  bottom;  but  as  we  find  that  even  at  100  fathoms  it  is  at 
least  20"*  lower,  at  240  fiathoms  30°  lower,  at  820  fathoms  40'' 
lower,  and  from  320  fathoms  to  the  bottom  at  2475  fathoms  nearly 
45**  lower,  we  seem  justified  in  saying  with  certainty  (1)  that 
almost  the  entire  mass  of  water  from  300  fathoms  downwards  must 
have  come  thither  from  a  Polar  source,  and  (2)  that  even  the  super- 
ficial stratum  between  300  and  100  fathoms  has  had  its  temperature 
greatly  reduced  by  admixture  with  Polar  water. 

102.  Supposing,  again,  such  an  area  to  be  secluded  from  the 
South  Atlantic  basin  in  the  neighbourhood  of  Tristan  d'Acunha, 
its  uniform  temperature  from  a  small  depth  below  the  surfiEtce 
would  be  nearly  60° ;  but  since  from  350  fathoms  downwards  the 
temperature  is  from  20°  to  27°  below  this,  we  are  fuUy  justified  in 
asserting  that  the  subjacent  stratum  of  more  than  2000  fathoms* 
thickness  must  have  come  from  a  source  much  farther  distant  than 
the  Equator. 

103.  If,  lastly,  our  secluded  area  were  midway  between  Bermuda 
and  the  Azores,  we  might  expect  to  find  its  uniform  temperature 
a  little  below  60° ;  but  on  looking  at  the  actual  temperature  (Sect.  V.), 
we  find  that,  after  passing  through  the  superheated  stratum,  we 
first  come  into  one  above  60°,  which  extends  downwards  to  more 
than  300  fathoms'  depth ;  and  that  the  reduction  to  a  temperature 
below  the  normal  only  shows  itself  below  that  depth.  Here,  on  the 
same  evidence  that  shows  the  upper  stratum  to  have  come  from  a 
icarmer  locality,  we  may  conclude  that  the  temperature  of  the  lower 
stratum  has  been  reduced  by  water  coming  from  a  colder. — ^As 
already  pointed  out  (§  93),  the  excess  of  heat  in  the  upper  stratum 
constitutes  a  difficulty  on  any  hypothesis :  that  the  cold  of  the  lower 
is  produced  by  an  importation  of  Polar  water,  is  now  admitted  on 
all  hands. 

104.  That  the  deeper  stratum  of  Atlantic  water  has  a  definite 
fnovement,  however  slow,  towards  the  Equator,  had  been  previously 
indicated  by  several  fieicts.  Thus  it  is  well-known  that  icebergs 
occasionally  cross  the  Gulf-Stream  off  the  Banks  of  Newfoundland, 
and  are  carried  to  the  south  of  it ;  and  this  can  only  be  through  the 
southerly  movement  of  the  deeper  stratum  in  which  the  lower  part 
of  the  mass  is  immersed,  which  carries  it  along  against  the  counter- 
action of  the  upper  current, — just  as  in  the  Black  Sea  Straits  the 
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action  of  the  under-current  upon  the  current-drag  suspended  in  it, 
drags  inwards  the  suspending  buoy,  in  opposition  to  the  powerful 
outward  surface-current  in  which  it  floats  (§  63).  And  so  the  buo^' 
which  was  attached  to  the  broken  end  of  the  Atlantic  Cable  of  1865, 
having  got  adrift,  was  found  to  have  travelled  nearly  due  south,  a 
distance  of  600  nautical  miles  in  seventy-six  days,  in  opposition  to 
the  Gulf- Stream ;  presumably  by  the  action  of  the  nnder-flow  upon 
the  long  buoy-rope  suspended  in  it.* — But  the  'Challenger'  Tempera- 
ture-sections afford  another  body  of  evidence  to  the  same  effect, 
which  is  not  a  little  remarkable.  For,  as  already  pointed  out 
(§92),  they  prove  that  continuity  of  the  "cold  band"  separating 
the  Gulf-Stream  from  the  American  sea-board,  with  the  deep  cold 
strata  underlying  the  Gulf-Stream,  which  had  been  previously  in- 
dicated by  the  U.S.  Coast  Surveyors ;  who  had  traced  it  out  in  the 
Florida  Channel  (where  there  is  clear  evidence  of  an  inward  under- 
current of  glacial  water,  §  148),  and  to  a  certain  depth  also  in  other 
pai-ts  of  its  course.  This  "  cold  band  "  is  clearly  produced,  there- 
fore, by  the  surging-upwards  of  the  deeper  stratum  of  Atlantio 
water  along  the  western  slope  of  its  basin.  And  an  adequate  vera 
causa  for  this  surging-upwards  is  found  in  the  Earth's  rotation,  if 
this  stratum  has  a  movement  of  its  own  from  the  Pole  towards  the 
Equator.  For  just  ad  the  Gulf-Stream,  and  the  whole  norf^-moving 
warm  upper-stratum,  constantly  tend  towards  the  easty  in  virtue  of 
the  excess  of  easterly  momentum  which  they  bring  with  them  from 
a  portion  of  the  globe  whose  rotatory  movement  is  more  rapid,  so 
the  cold  Mwder-stratum,  if  moving  southwards  from  a  portion  of 
the  globe  whose  rotatory  motion  is  less  rapid,  will  bring  with  it  a 
deficiency  of  easterly  momentum,  or,  in  other  words,  will  tend 
towards  the  west. 

105.  This  is  by  no  means  a  solitary  case.  I  have  been  informed 
by  Captain  St.  John,  who  has  been  engaged  for  some  years  in  the 
survey  of  the  Japan  Sea,  that  a  similar  *'  cold  band  "  separates  the 
Kuro  Siwo  (or  warm  Japan  Current,  sometimes  called  the  **  Gulf- 
Stream  of  the  Pacific  ")  from  the  eastern  coast  of  Japan.  And  Dr. 
Meyer  of  Kiel,  who  has  been  for  some  time  engaged  in  the  examina- 
tion of  the  physical  condition  of  the  Baltic,  the  North  Sea,  and  their 
connecting  channels,  has  communicated  to  me  this  remarkable 
fact : — While  the  greater  part  of  the  North  Sea  forms  part  of  the 
platform,  of  less  than  100  fathoms'  depth,  which  surrounds  the 
British  Islands,  and  which  serves  as  a  coast-line  to  the  glacial 
water  lying  at  its  northern  edge  at  a  depth  of  over  200  fathoms, 

♦  'ProceediDgs  of  Eoyal  Geographical  Society/  Jan.  9, 1871,  p.  81,  note. 
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there  is  a  channel  along  the  coast  of  Norway  and  Sweden  which  is 
deep  enough  to  receiye  a  cold  stream  from  the  Polar  Sea ;  and  this 
may  be  traced  as  far  south  as  the  Skager  Back.  Now  this  cold  stream 
surges-up  on  the  western  bank  of  its  channel,  and  overflows  the  bed 
of  the  North  Sea  as  far  as  the  Dogger  Bank ;  the  temperature  of 
whose  eastern  slope  is  thus  reduced  by  from  ten  to  fifteen  degrees 
below  that  of  the  western,  the  difference  being  observable  within 
very  short  distances,  and  at  small  changes  of  depth.  This  fully 
accounts  for  the  fact  mentioned  to  me  by  my  friend  Mr.  J.  Gwyn 
Jeffreys,  that  he  has  dredged  Arctic  shells  upon  the  Dogger  Bank. 

106.  Since,  therefore,  so  many  facts,  otherwise  quite  anomalous, 
are  found  to  be  in  such  exact  accordance  with  the  general  Doctrine, 
as  to  be  predicable  by  an  application  of  it  to  each  particular  case, 
and  since  the  Doctrine  itself  has  been  pronounced  by  the  greatest 
masters  of  Physical  Theory  to  be  in  strict  accordance  with  it, 
I  submit  that  a  strong  claim  has  been  now  made  out  for  its  accept- 
ance. If  Lenz,  nearly  thirty  years  ago,  combining  the  evidence 
afforded  by  the  general  prevalence  of  a  Qlacial  temperature  over  the 
bottom  of  the  great  Oceanic  basins,  with  the  rise  of  the  sub-surface 
isotherms  beneath  the  Equator,  and  the  low  salinity  of  Equatorial 
water,  could  see  no  other  explanation  of  these  facts  than  that  of  a 
Vertical  Circulation  sustained  by  the  constantly  renewed  difference 
of  equilibrium  between  the  Equatorial  and  Polar  columns  (§  82), 
the  conclusion  at  which  he  then  arrived,  confirmed  as  it  is  by  such  a 
large  amount  of  additional  evidence,  may  surely  be  now  regarded 
as  an  established  Doctrine  of  Terrestrial  Physics. 

Kelative  Thbrmal  Influence  of  the  General  Oceanic  Circula- 
tion, AND  of  the  Gulf-Stream. 

107.  It  has  been  shown  (§  95)  that  the  General  Oceanic  Circulation 
exerts  a  most  important  influence  in  moderating  what  would  other- 
wise be  the  unbearable  heat  of  the  Inter-Tropical  Ocean.  If  there 
were  no  ascent  of  colder  water  from  beneath,  there  seems  no  reason 
why  the  constant  action  of  the  powerful  insolation  to  which 
Equatorial  water  is  subjected,  should  not  raise  the  temperature  of 
its  surface  to  the  highest  possible  elevation.  The  limit  to  that 
elevation,  which  is  obviously  set  by  the  cooling  influence  of  evapo- 
ration, is  probably  that  which  we  meet  with  in  the  Bed  Sea ;  where 
the  highest  temperatures  are  encountered  when  the  enormous 
amount  of  vapour  present  in  the  adr,  by  impeding  further  evapora- 
tion, restricts  its  cooling  agenqr  (§  24).    The  same  appears  to  be 
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the  case  along  the  Guinea  Coast,  and  especially  in  the  Bight  of 
Biafra,  where  the  surface-temperature  is  stated  to  range  as  high  as 
90^*  But  in  these  cases  there  is  no  reduction  of  surface^tempera- 
ture  hy  the  upward  movement  of  glacial  water :  which  is  altogether 
excluded  from  the  Bed  Sea  hy  the  shallowness  of  the  Strait  of 
Bahel  Mandeh ;  whilst  the  depth  of  the  bottom  along  the  Guinea 
coast  is  too  small  to  allow  of  its  being  overflowed  by  the  glacial 
stratum  (§  74).  In  the  Equatorial  Mid-Atlantic,  on  the  other  hand, 
the  temperature  ranges  but  little  either  above  or  below  80° ;  and  this 
constant  moderation  may  fairly  be  attributed  to  that  continual 
uprise  of  Polar  water  from  beneath,  which  cannot  any  longer  be 
regarded  as  theory,  but  must  now  take  rank  as  a  Physical  fact. 
If  it  were  not  for  this  uprise,  the  sur&ce-temperature  of  the  Mid- 
Oceans  under  the  £quator  would  be  as  high  as  that  of  the  Bed  Sea 
at  its  hottest ;  since  the  atmosphere  which  overlies  them  is  always 
so  highly  charged  with  vapour,  as  to  render  the  cooling  influence  of 
evaporation  &r  less  than  it  exerts  under  the  hot  dry  vnnds  which 
have  blown  over  arid  deserts  (§  23). 

108.  I  have  now  to  inquire  into  the  influence  of  this  Greneral 
Oceanic  Circulation  in  moderating  the  Cold  of  tbe  Polar  areas ;  and, 
in  particular,  into  its  agency  in  producing  that  amelioration  of  the 
climate  of  North-Westem  Europe,  which  has  been  generally  attri- 
buted to  the  Gulf-Stream. 

109.  In  my  former  communication  I  endeavoured  to  show:  (1) 
that  there  is  adequate  evidence  that  this  amelioration  depends  on 
a  nortk-eatterly  flow  of  warm  water,  and  is  not  explicable  (as  Mr. 
Findlay,  and  subsequently  Dr.  Hayes  have  contended)  by  the 
prevalence  of  warm  S.W.  Winds ;  and  (2)  that  this  warm  NJB.  flow 
is  far  too  deep  and  voluminous  to  be  the  continuation  of  the  true 
Gulf-Stream  or  Florida  Current,  which  I  agree  with  Mr.  Findlay 
and  Dr.  Hayes  in  regarding  as  (to  use  the  language  of  Sir  John 
Herschel)  *'  dispersed  and,  in  fact,  destroyed  "  in  the  Mid-Atlantic 
''  by  the  process  of  thinning-off  and  superficial  extension."  I  shall 
now  adduce  a  body  of  evidence  which  has  subsequently  accrued  in 
support  of  both  these  propositions;  which  leaves  (as  it  appears  to 
me)  no  doubt  whatever  in  regard  to  the  first,  and  should  satisfy 
eveiyone  who  is  not  •*  possessed  "  by  a  foregone  conclusion,  in 
regard  to  the  second.  This  ''possession"  results,  in  great  part, 
from  an  illogical  confusion  of  thought,  connected  with  an  un- 
scientific looseness  in  the  use  of  language ;  for  a  comparison  of  the 
different  senses  in  which  the  term  "  Gulf-Stream  "  has  been  used  by 

*  See  the  '  Meteorologioal  Committee's  Onrrent  and  Temperaturo  Chart  of  the 
North  Atlantic,'  for  April. 
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Physioal  Qeographers,  shows  that  scarcely  any  two  of  them  really 
mean  the  same  thing.*  I  shall  myself  use  it  in  its  strict  accepta- 
iion,  as  synonymous  with  the  Florida  Current. 

110.  Of  a  great  general  N.E.  movement  of  North  Atlantic  water, 
•carrying  with  it  a  temperature  higher  than  the  normal  of  the  lati- 
indes  it  reaches,  we  have  additional  evidence  (a)  in  the  results  of  the 
investigations  carried  on  by  the  Scottish  Meteorological  Society, 
under  the  able  direction  of  Mr.  Buchan,  in  regard  to  the  relative 
-temperatures  of  the  Sea  and  Air  at  different  parts  of  the  year,  and 
the  relation  of  the  winter  Isotherms  of  the  British  Isles  to  their 
Western  coast-line ;  (h)  in  the  results  of  the  similar  investigations 
of  Professor  Mohn,  of  Christiania,  upon  the  veiy  peculiar  climate  of 
Norway ;  and  (c)  in  the  temperature-observations  recently  made  in 
the  Arctic  Sea,  between  Iceland  and  Spitzbei^n.  Of  each  of  these 
I  shall  now  give  a  brief  summary. 

111.  The  careful  correlation  made  by  the  late  Dr.  Keith  Johnston 
:and  Mr.  Buchan,  of  the  observations  on  Sea-temperature  which  have 
now  been  carried  on  by  the  Scottish  Meteorological  Society  through 
:a  lengthened  term  of  years,  has  established  the  fact  that  on  the 
West  coast  of  Scotland,  the  mean  annual  Temperature  of  the  Sea  is 
from  two  to  three  degrees  higher  than  that  of  the  Air ;  and  this  mean 
4innual  excess  represents  a  very  much  larger  winter  excess,  as  is 
best  shown  by  grouping  the  months  as  follows :  — 

May,  June,  July,  August,  average  excess  of  air-temperature- 2°' 1. 

March,  April,  September,  October,  average  excess  of  «ea-tempera- 
ture,  2°-3. 

November,  December,  January,  February,  average  excess  of  sea- 
temperature,  6°*2. 

Nearly  the  same  results  have  been  obtained  from  observations 
•carried  on  at  Thorsavn  (Faroe) :  while  in  Iceland  the  mean  annual 
excess  of  the  Sea-temperature  is  rather  higher ;  not  so  much,  how- 
-ever,  from  increase  of  the  winter  excess,  as  from  the  absence  of  the 
summer  reversal ;  the  sea  having  then  the  same  temperature  as  the 
:air,  or  being  even  a  little  warmer.  Again,  it  has  been  shown  by 
Mr.  Buchan  that  while  the  mrnmer  Isotherms  cross  the  British 
Islands  in  lines  generally  corresponding  with  the  parallels  of  Lati- 
tude (».e.,  nearly  East  and  West),  the  winter  Isotherms  pass  through 
England  and  Scotland  in  a  nearly  meridional  direction  (i.e.,  nearly 
North  and  South) ;  the  January  isotherm  of  39^  passing  from  Uist 
Along  the  western  coast  of  Scotland,  and  then  through  the  centre  of 
England  to  Hastings ;  the  isotherms  of  40°  and  4V  lying  parallel 

♦  See  my  Report  for  1871,  in  the  'Proceedings  of  the  Royal  Society,'  for  June 
13, 1872,  pp.  592-60a 
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to  it  on  the  western  side,  and  those  of  38°  and  37°  showing  a  lik^ 
parallelism  on  the  eastern ;  whilst  in  Ireland,  the  isotherms  *^  seem 
to  envelope  the  island  with  their  folds,  which  increase  in  warmth 
from  the  centre  of  the  island  outward  to  the  ocean."  *  Nothing  conld 
more  conclusively  prove  the  dependence  of  our  mild  Winter  climate 
upon  the  proximity  of  a  Sea  which  is  warmer  than  the  super- 
incumbent Atmosphere. 

112.  But  this  evidence  is  still  stronger  in  the  C€we  of  Norway; 
the  peculiar  climatic  condition  of  which  has  been  carefully  studied 
by  Professor  Mohn,  the  able  director  of  the  Meteorological  Insti- 
tute.f  For  the  excess  of  the  mean  annual  temperature  of  the  Sea 
above  that  of  the  Air,  shows  itself  more  and  more  strongly  as  we 
go  northwards ;  being  greatest  at  Fraholm,  near  the  North  Cape, 
where  the  mean  annual  excess  of  6^*1  is  made  up  by  an  average 
excess  for  the  four  Winter  months  of  14°'5  (that  of  December 
alone  being  nearly  17°),  for  the  four  Spring  and  Autumn  months 
of  6°'3,  and  for  the  four  Summer  months  of  2°-6.  It  is  this  flow  of 
warm  water,  as  Admiral  Irminger  had  previously  remarked,  which 
keeps  open  the  Norwegian  harbours  though  the  whole  winter,  even 
beyond  the  North  Cape.  And  its  influence  on  the  Climate  of 
the  interior  of  Norway  is  demonstrated  by  the  parallelism  of  the 
Isothermal  lines  to  the  coast-line,  not  only  in  Winter  but  also 
in  Summer — ^the  temperature^^n^  as  we  pass  inland  in  January, 
but  rising  as  we  pass  inland  in  July. 

113.  That  the  influence  of  this  flow  extends  also  to  Iceland,  and 
to  the  Sea  between  Iceland  and  Spitzbergen,  has  been  shown  by- 
Admiral  Irminger.f  "The  warm  current  which  passes  Capo 
''  Reikianas,  imd  runs  to  the  northward  along  the  western  shores  of 
'*  Iceland,  is  the  cause  of  the  south  and  west  coasts  of  this  island 
"  being  dear  of  ice,  so  that  even  during  the  severest  winters  ships- 
**  may  go  to  Havne  Fiord  and  other  places  in  the  Faxe  Bay  of 
"  Iceland,  where  they  will  always  be  sure  of  finding  open  sea.  If 
"  this  current  to  the  North  in  the  Atlantic  did  not  exist,  the  ice 
*'  from  the  sea  round  Spitzbergen  would  float  down  to  more  southern 
''  latitudes  than  is  now  the  case ;  and  certainly  the  coast  of  Norway, 
"  as  well  as  the  sea  between  Shetland  and  Iceland,  would  frequently 
"  be  filled  with  ice  from  the  Icy  Sea,  and  the  influence  of  the  ice 
*' would  then  be  felt  on  the  climate  of  the  neighbouring  coasts." 
What  Admiral  Irminger  here  terms  a  "  current,"  however,  I  should 
rather  call  a  *'  set  ;*'  for,  from  his  discussion  of  the  reckonings  kept 

*  *  Journal  of  the  Scottish  Meteorological  Society/  vol.  iii.,  1871. 
t  *  Die  Klimatolog^e  Norwegens.'     Yon  H.  Mohn.    Ohristiania,  1872. 
X  *  Proceedings  of  the  Royal  Geographical  Society,'  May  10, 1869,  p.  227. 
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hj  ships  of  the  Danish  Navy,  in  their  passages  to  and  from  Iceland, 
he  estimates  the  rate  of  the  movement  at  from  0*8  to  4*7  miles  per 
day.  That  it  is  not  a  mere  superficial  drift,  bnt  a  deep  voluminous 
flow,  will  presently  appear. 

114.  Independently  of  this  general  N.E.  movement,  the  tem- 
perature-observations which  have  been  correlated  by  Admiral 
Irminger,*  and  another  series  more  recently  collated  and  correlated 
by  Professor  Mohn  of  Christiania,t  indicate  that  the  Ooeannsurface 
is  traversed  by  hands  of  somewhat  greater  warmth.  Admiral  Irmin- 
ger  specially  notes  the  existence  of  two  such  bands,— one  of  them 
A  little  to  the  west  of  Fair  Isle,  which  is  regarded  by  Dr.  Keith 
Johnston  and  Mr.  Buchan  (on  the  basis  of  Professor  Mohn's  data) 
4fcs  the  axis  of  this  **  slow  current,"  its  temperature  being  sensibly 
higher  than  the  temperature  to  the  west  or  east  of  it ;  whilst  the 
other,  the  position  of  which  is  more  variable,  is  met  with  much 
further  to  the  westward,  sometimes  even  beyond  the  meridian  of 
the  southernmost  point  of  Iceland. — These  bands,  the  existence 
of  which  has  been  lately  confirmed  by  Von  Middendorf  (§  117),  are 
regarded  by  Admiral  Iiminger  (as  it  seems  to  me  with  great  pro- 
bability) in  the  light  of  real  continuations  of  the  *'  Gulf-Stream 
proper,"  which  are  not  only  deflected  northwards,  but  also  carried 
onwards  by  the  general  N.E.  **  set." 

115.  That  this  *'  set "  extends  all  across  the  North  Atlantic  from 
Newfoundland  to  Gal  way — a  breadth  of  more  than  1700  miles — is 
olearly  shown  by  the  course  of  the  Isothermal  lines  laid  down  in  Dr. 
Petermann's  Gulf-Stream  Charts  for  January  and  July  (see  Ohabt). 
The  summer  Isotherms  of  54]^^  50°,  and  45^°,  turn  sharply  northwards 
to  the  east  of  the  Bank  of  Newfoundland :  diverging  from  one  another 
and  from  the  summer  Isotherms  of  60°  at  intervals  which  are  pretty 
nearly  equal  almost  as  far  to  the  East  as  the  meridian  of  30°  w. ; 
but  then  again  trending  strongly  to  the  North,  so  that  the  summer 
Isotherm  of  54F  crosses  the  parallel  of  60°  n.  before,  by  a  slight 
trend  to  the  South,  it  passes  through  the  Pentland  Firth.  Thence 
crossing  the  North  Sea,  this  Isotherm  passes  along  the  coast  of 
Norway  as  far  as  Tromso  (very  near  the  parallel  of  70°),  and  then 
turns  southwards  along  the  land,  keeping  within  the  coast-line  of 
Hussian  Lapland,  and  passing  across  the  narrow  throat  of  the  White 
Sea.  The  summer  Isotherms  of  50°  and  45]^°  cross  the  mouth  of 
BafSn's  Bay,  and  then  follow  the  curve  of  the  coast  of  Greenland 
towards  Iceland ;  when  approaching  which  they  turn  eastwards, 

♦  *  Journal  of  the  Boyal  Geographical  Society,*  voL  xl.  (1870),  p.  441. 
t  *  Temperature  de  la  Mer  entre  Tlslaude,  TEcosse,  et  la  Norvcge.*  Christiania, 
1870. 
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the  line  of  50°  striking  the  land  at  Stykkisholm  on  the  N.W.^ 
while  the  line  of  45]^^  passes  altogether  to  the  north  of  the  island. 
To  the  east  of  Iceland  the  Isotherms  take  a  southeiiy  bend, 
apparently  under  the  influence  of  a  drift  of  ice  from  the  Polar  Sea^ 
but  soon  turn  northwards  again ;  the  line  of  50°  running  nearly 
parallel  to  the  coast  of  Norway  as  far  as  the  North  Cape,  and  then^ 
turning  southwards  along  the  coast  of  Russian  Lapland,  so  as  to- 
cross  the  mouth  of  the  White  Sea  to  the  base  of  the  Eanin  Penin- 
sula ;  while  the  line  of  45^°  runs  parallel  to  this  as  &r  north  as  Lat^ 
72^°,  and  then  turns  southwards,' still  retaining  the  same  parallelism, 
so  as  to  strike  the  coast  of  Bussia  beyond  that  peninsula.  Still 
further  north,  we  find  the  summer  Isotherms  of  41°  and  86j^°  show- 
ing a  nearly  W.  to  E.  direction  until  they  have  passed  the  meridian 
of  10°  w.,  and  then  suddenly  turning  northwards ;  the  line  of  36J^° 
passing  up  to  the  west  of  Spitzbergen  as  far  as  82°  n.,  and  also- 
extending  itself  irregularly  eastwards  along  the  parallel  of  75°  aa 
&r  as  Nova  Zembla. 

116.  The  course  of  the  tointer  Isotherms'  of  45J°,  41°,  36.^°,  and 
32°,  as  shown  in  Dr.  Petermann's  Chart,  is  no  less  significant ;  for 
they  all  turn  sharply  to  the  North  on  the  eastern  side  of  the  Banks- 
of  Newfoundland,  cross  the  entrance  of  Baffin's  Bay,  and  then  keep- 
a  course  of  general  parallelism  to  the  coast  of  Greenland,  crossing 
the  meridian  of  30°  w.  at  almost  equal  intervals.  The  winter 
Isotherm  of  45j^°  follows  almost  exactly  the  course  of  the  summer 
Isotherm  of  54^°  as  figur  as  the  Shetland  Islands :  but  it  then  turns 
back  on  itself  so  as  to  form  a  loop,  passing  southwards  along  th& 
Western  Hebrides  towards  Belfast  The  course  of  the  winter 
Isotherm  of  40°  in  like  manner  at  first  bears  a  general  correspond- 
ence  with  that  of  the  stunmer  Isotherm  of  50°,  skirting  the  south 
coast  of  Iceland,  and  then  passing  N.E.  in  the  channel  between 
Iceland  and  Norway ;  but  in  Lat.  67^°  N.  it  also  returns  in  a  loop,, 
which  brings  it  back  to  the  east  coast  of  Scotland.  The  winter 
Isotherm  of  36j^°,  again,  corresponds  very  closely  with  the  summer 
Isotherm  of  45° ;  passing  through  Iceland,  and  then  keeping  a  N.R. 
course  which  carries  it  far  to  the  north  and  east  of  the  North  Cape,, 
when  it,  too,  forms  a  loop  bringing  it  back  to  the  coast  of  Bussian 
Lapland.  Finally,  the  winter  Isotherm  of  32°  proceeds  along  a 
similar  course  from  the  Banks  of  Newfoundland  to  the  northernmost 
point  of  Iceland,  and  then  onwards  towards  Jan  Mayen,  beyond 
which  it  has  not  been  traced. 

117.  That  this  remarkable  course  both  of  the  Summer  and  of  the 
"Winter  Isotherms  can  only  be  accotmted  for  by  a  N.E.  flow  of 
warm  water,  I  am  as  strongly  convinced  as  Dr.  Petermann  can  be  i 
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and  that  this  movement  mnst  be  something  very  dififerent  from  a 
mere  surface-drift,  seems  to  me  equally  certain ;  sinoe»  imless  the 
warm  stratum  is  of  considerable  depth,  it  could  not  possibly  retain 
that  excess  of  temperature  which  it  canies  with  it  into  higher 
latitudes  (§  1 22). — ^Further  evidence  to  the  same  efifect  has  been 
sapplied  by  the  recent  observations  made  by  Von  Middendorf  in 
the  Voyage  of  the  Eussian  Corvette  *  VVarjag,*  between  Archangel, 
Iceland,  and  Nova  Zembla,  in  the  summer  of  1870;*  of  which  the 
following  are  among  the  most  important : — 

a.  The  existence  of  aUemating  toorm  and  cold  band$,  as  affirmed  by 
Admiral  Irminger,  was  confirmed.  On  the  17th  of  June,  1870,  a 
temperature  of  55°*6  was  observed  off  the  coast  of  Norway,  north  of 
60^ :  and  in  July  a  temperature  of  54J°  was  observed  in  N.  Lat. 
69^"^  nearly  in  sight  of  the  islands  ofif  Tromso,  in  N.  Lat.  64°  in 
the  1-oads  of  Beikiavik,  and  in  N.  Lat.  61i°  on  the  meridian  of  the 
centre  of  Iceland.  On  the  other  hand,  near  the  Lofoten  Islands 
the  surface-temperature  fell  to  47°;  and  a  minimum  of  42°*  1  was 
observed  in  N.  Lat.  64^°. 

h.  The  ikicknesa  of  the  warm  stream  is  shown  by  the  fact  that  in 
N.  Lat.  69^°  and  W.  Long.  14°,  the  surface-temperature  being  50°-7, 
the  temperature  at  40  fothoms  was  found  to  be  still  46°*4,  and  at  84 
fathoms  45°*5. 

c.  The  North-Cape  stream,  hardly  perceptibly  cooled  from  54°'5, 
rnns  past  the  White  Sea  and  the  Kanin  Peninsula  towards  the 
entrance  of  the  Kara  Sea ;  so  that  in  the  vicinity  of  Kolgujev  Island 
(N.  Lat.  68°)  there  are  still  bands  which  have  in  July  nearly  the 
same  temperature. 

d.  On  the  meridian  of  the  Eanin  Peninsula,  the  North-Cape 
stream,  which  may  be  there  called  the  Eanin  stream,  has  a  breadth 
of  more  than  2°  of  Latitude,  with  a  range  of  temperature  between 
55°  and  47°*7.  The  higher  the  temperature  is  on  the  surface,  the 
more  rapidly  does  it  fall  beneath  it;  but  at  30  fathoms  it  is  still 
between  42°  and  d8°*7.  The  Eanin  stream  appears  to  divide  at 
Nova  Zembla  ;  its  main  branch  going  onwards  into  the  Eara  Sea, 
whilst  a  side  branch  turns  northwards  along  the  west  coast  of  Nova 
Zembla.  Another  poi-tion,  however,  striking  against  the  Eanin 
Peninsula,  seems  to  turn  inwards  along  the  east  coast  of  the  White 
Sea,  the  temperature  of  which  is  moderated  by  it  (especially  with 
N.E.,  N.  and  N.W.  winds)  as  far  as  Dwina  Bay.  'llie  western 
coast  of  the  White  Sea,  on  the  other  hand,  is  bordered  by  a  cold 
stream,  the  temperature  of  which  is  probably  the  local  temperature 

,  *  *  Geographisohe  Mittheilangen,'  Jan.  1871. 
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corresponding  to  the  region.  Thus,  in  passing  round  Gape  Swatoi 
at  the  beginning  of  July,  the  thermometer  fell  to  42°*6,  and  farther 
souih  to  39°*9 ;  whilst  a  month  later,  1^°  further  north,  on  the  same 
meridian,  the  temperature  was  51°*1. 

e.  It  is  considered  by  Von  Middendorf  that  «*the  Gulf-Stream 
"  can  still  be  detected  at  Kolgajev,  not  only  by  the  temperature,  but 
"  also  by  the  blue  colour  and  high  salinity  of  the  sea." — **  We  sailed 
"  there  through  water  of  so  deep  a  violet-blue,  that  I  was  confident 
*'  of  finding  it  swarming  with  microscopic  animalculas  and  plants. 
'*  My  astonishment  was  great  when  I  could  not  detect  anything 
"under  the  microscope." — As  this  distinctive  blue  colour  has 
not  been  observed  in  the  North-Cape  stream,  I  should  be  dis- 
posed to  attribute  it  to  the  diffusion  of  the  fine  sedimentary 
particles  brought  down  by  the  Dwina  and  Mezen  rivers  (see  §  39, 
note).  The  Specific  Gravity  of  the  water  of  the  Kanin  stream 
being  only  1'026,  it  is  high  only  in  relation  to  that  of  the  water  of 
the  White  Sea,  which  is  reduced  by  the  large  quantity  of  river- 
water  discharged  into  it.  At  Cape  Swatoi,  which  does  not  lie  in 
the  supposed  Gulf-Stream,  the  Specific  Gravity  of  the  water  was 
found  to  be  1*026. 

/.  The  Zoological  researches  of  Th.  Jarshinski  (1869)  along  the 
Murmanian  (N.E.  Lapland)  coast  of  the  Polar  Sea,  are  stated  by 
Von  Middendorf  to  prove  ike  affinity  of  its  Fauna  with  that  of  the 
Atlantic  Ocean. 

g.  The  remarkable  agreement  of  the  temperature  of  the  Air  with 
that  of  the  Water,  and  the  manifest  dependence  of  the  temperature 
of  the  Air  on  that  of  the  Water,  induce  Von  Middendorf  to  adopt, 
without  hesitation,  the  doctrine  of  direct  heating  by  warm  water. 
"We  should  have  been  able,"  he  says,  "to  determine  by  the 
"temperature  of  the  Air,  without  ascertaining  that  of  the  Water, 
"  whether  we  were  or  were  not  within  the  warm  water  of  the  exten- 
"  sion  of  the  Gulf-Stream.  The  direction  of  the  wind  had  evidently 
"  but  a  subordinate  influence  on  the  temperature  of  the  Air." — It 
is  expressly  stated  by  Von  Middendorf,  .that  when  speaking  of 
"  currents "  he  does  not  intend  to  imply  more  than  th6  result  of 
Temperature-observations,  which  indicate  a  flow  of  warm  water 
from  the  west. 

118.  The  Temperature-observations  recently  made  by  Messrs. 
Weyprecht  and  Payer  in  still  higher  Northern  Latitudes,  show 
that  this  warmer  surface  layer  rapidly  thins  off  towards  the  north-east ; 
and  that  instead  of  a  rise  of  Temperature  with  increase  of  depth 
in  the  Polar  area  (which  is  the  doctrine  still  maintained  by  many 
Physical  Geographers),  there  is  a  rapid  reduction, — glacial  water 
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being  found  at  a  less  and  less  depth  in  proportion  to  the  northing 
obtained. 

Lat.  72<^  SC  N.               Lat  76**  iCf  N.  Lat.  77°  26'  N. 

Long.  440  E.                   Long.  55°  E.  Long.  44°  E. 

Depth.                    o  Fahr.          Depth               o  Fahr.  Depth                       °  Fahr. 
12  to  114  feet   .•     40-6    6  to  36  feet  ..     36-5    6  to  06  feet     ..  36  to  35*2 

48    „     ..     33-8  45    „      ..            32-5 

60    „     ..     320  60    „      ..             32-5 

72    „     ..     30-9  75    „       ..             30-0 

90    „     ..     30-6  90    „      ..            30-4 

144    „     ..     36-5         120    „     ..     29-7  120    „      ..            291 

174    „     ..     85-6         180    „     ..     29-8  180   „      ..            28*8 

234    „     ..     34-3 

294    „     ..     32-9         300    „     ..     29*8 

360    „     ..     32-9            360    „      .•            291 

450  „  ..  32-0 
600  „  ..  31-3 
800    „     ..     29-7 

**  The  transition  of  the  water  from  the  higher  to  the  lower  tempe- 
**  rature,"  they  say,  **  is,  near  the  northern  limit,  a  very  rapid  one, 
•'  and  nearly  everywhere  occurs  in  closest  proximity  to  the  ice,  so 
**  that  we  were  able  in  the  thickest  fog  to  run  close  up  to  the  barrier 
"  imder  the  guidance  of  the  thermometer."  ♦  These  results  are  in 
general  accordance  with  those  obtained  by  Mr.  Leigh  Smith  in 
his  two  voyages  to  Spitzbergen  in  1872  and  1873,t  ^^^  ^^  with 
those  of  M.  Charles  Martins,  which  have  effectually  disposed  of 
the  notion  that  the  deeper  water  of  the  Polar  Sea  is  warmer  than  the 
superficial.  It  is  quite  true  that  the  ««r/ace-water  is  often  found 
to  be  colder  than  the  stratum  which  immediately  underlies  it, 
the  temperature  of  the  former  being  reduced  by  the  melting  of  the 
ice,  whilst  the  colder  water  continues  to  float  in  virtue  of  its 
inferior  salinity.  But  the  warmer  8ub-Bux&yoe  stratum  may  now 
be  affirmed  with  certainty  to  lie  upon  a  bed  of  glacial  water, 
the  temperature  of  which  has  been  found  in  some  instances  to 
descend  as  low  as  25^.| 

119,  Further,  the  observations  collected  by  Dr.  Miihry,  §  relating 
to  the  Temperature  of  the  Western  coast  of  Greenland,  seem  to 

*  *  Geographiflcbe  Mittbeilungen,'  1872,  p.  70. 

t  The  temperatures  taken  in  1872  were  commnnieated  to  the  Royal  Sodetv 
by  Captain  Wells,  e.n.  ['  Proceedings,'  Dec  19, 1872.  p.  91) ;  those  taken  in  1873 
have  been  kindly  snpphed  to  me  by  Lieut  Ghemiside,  r.e.  The  former  series 
contain  the  extraordinarily  high  temperature  of  64° ;  in  the  latter,  the  extraordi- 
narily low  temperature  of  22°  at  a  depth  of  500  £Etthoms  was  recorded.  It  seems  to 
me  far  more  likely  that  the  thermometer-index  had  been  displaced  in  both  these 
cases,  than  that  temperatures  so  anomalous  should  actually  exist 

X  A  valuable  summary  of  all  the  observations  taken  up  to  1868  on  deep  Polar 
temperatures,  is  given  in  the  elaborate  Memoir  lately  presented  by  Mr.  Prestwich 
to  the  Royal  Society. 

§  *  Geographische  Mittbeilungen,'  1854,  p.  187. 
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indicate  a  northward  flow  of  comparatively  warm  water  along  that 
side  of  Baffin's  Bay,  in  antagonism  to  the  Polar  current  which 
flows  southwards  on  the  Labrador  side.  It  is  certain  that  the 
climate  of  the  south-western  coast  of  Greenland  is  much  milder 
than  that  of  either  its  eastern  coast  or  the  eastern  coast  of  Labrador 
under  the  same  parallels:  and  the  summer  Isotherm  of  41^  is 
carried  northwards  in  Dr.  Petermann's  Chart  nearly  as  far  as 
Upemavik,  while  the  summer  Isotherm  of  36i°  extends  in  70^  W. 
Long,  to  Smith's  Sound,  as  in  10®  E.  Long,  it  extends  to  Spitz- 
bergen.  According  to  Admiral  Irminger,  a  distinct  current  can  be 
ti-aced  as  far  north  as  Lat  64®  or  even  67® ;  and  this  brings  with 
it  MimoscB  and  other  tropical  products, — such  as  a  mahogany  log, 
found  on  Disco  Island,  which  was  made  into  a  dining-table  for  the 
Governor  of  Holsteenborg.  Moreover  it  has  been  noticed  by 
several  trustworthy  observers,  that  icebergs  often  move  northwards 
in  Davis's  Straits,  in  opposition  to  a  southerly  moving  surfJEU^- 
current,  as  also  against  the  wind.  This  warmer  north-flowing 
body  of  water  is  assumed  by  Dr.  Miihry  to  be  a  branch  of  the 
*'  Gulf-Stream ;"  but  how  the  vis  a  tergo  of  the  Florida  Current 
can  propel  it  up  Baffin's  Bay,  making  it  turn  round  the  comer 
of  Newfoundland  from  its  previous  due  East  to  a  North-west  direc- 
tion, I  am  entirely  unable  to  comprehend. 

120.  This  seems  to  me,  indeed,  a  sort  of  reductio  ad  absvLrdum  of 
the  loose  mode  of  reasoning  by  which  the  flow  of  warm  water  alcmg 
the  North-West  and  North  coast  of  Europe  has  come  to  be  regarded 
as  evidence  of  the  extension  of  the  Florida  Current  into  the  Arctic 
area.  Because  a  body  of  water  warmer  than  the  normal  can  be 
shown  to  arrive  at  the  western  shores  of  Ireland,  Scotland,  and 
Norway,  and  to  flow  eastward  along  the  north -coast  of  Russia,  this 
(it  is  represented)  must  be  a  continuation  of  the  "  Gulf-Stream  ; " 
which  yet,  on  evidence  that  no  one  has  been  able  to  dispute,  has 
lost  (to  use  the  words  of  Dr.  Hayes),  before  reaching  the  meridian 
of  30®  W.  Long.,  every  distinctive  character  as  a  current :  "  first, 
'*  in  rate  of  flow,  which  has  become  that  of  the  general  easterly  '  set ' 
"  of  the  Atlantic ;  second,  in  temperature,  which  has  become  that 
••  of  the  general  temperature  of  the  air ;  third,  in  colour  of  water, 
"  which  has  lost  the  blue  that  it  had  when  emerging  from  the  Gulf  of 
*'  Mexico ;  in  everything,  in  fact,  which  goes  to  make  up  what  we 
"designate  as  an  *  ocean-current.' "  The  general  easterly  **set," 
according  to  the  Admiralty  Chart,  prevails  over  the  whole  area 
of  the  Atlantic  between  the  parallels  of  43®  (Cape  Finisterre) 
and  55®  (Belfast),  taking  a  more  northerly  direction  in  still  higher 
latitudes.    Its  usual  rate  appears  to  be  from  6  to  24  miles  per  day. 
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varying  "with  the  degree  in  which  tlie  westerly  "Anti-trades" 
predominate  in  force  and  duration  over  other  winds.  That  it  is 
essentially  independent  of  the  Onlf-Stream,  seems  to  be  distinctly 
indicated  by  the  fisict  that  it  commences  from  the  very  edge  of 
the  Arctic  cnrrent,  on  the  Eastern  side  of  the  broad  band  which 
it  covers,  as  &r  as  10*^  to  the  north  of  the  Gulf-Stream,  running 
parallel  to  its  course.  Although  mainly  due  to  the  dominant  in- 
fluence of  the  *'  Anti-trades,"  yet  it  may  be  partly  accounted  for, 
on  the  doctrine  of  a  general  northward  movement  of  the  whole 
upper  stratum,  by  the  excess  of  easterly  momentum  which  thi& 
north-moving  water  will  carry  with  it.  That  this  is  in  great 
part  the  explanation  of  the  easterly  direction  finally  taken  by 
the  true  Gulf-Stream,  is  now  generally  admitted ;  and  it  applies 
with  still  greater  force  to  any  flo>/^  which  extends  up  into  higher 
latitudes,  where  the  length  of  the  degrees  of  longitude  rapidly 
diminishes.  For  as  two  degrees  of  longitude  in  Lat.  60^  are  equal 
in  round  numbers  to  three  degrees  in  Lat.  70^,  and  to  six  degrees  in 
Lat.  80^,  the  north-moving  water  which  is  being  carried  round  by 
the  Earth's  rotation  in  Lat.  60^  at  the  rate  of  about  520  miles 
an  hour,  would  bring  with  it  into  Lat.  70^  an  excess  of  easterly 
momentum  (if  none  were  lost  on  the  way)  of  about  170  miles  an 
hour,  and  would  carry  with  it  a  like  excess  in  flowing  northwards 
from  Lat.  70°  to  Lat.  80°.  Hence  the  steady  easterly  set  of  the  warm 
stratum  along  the  north  coast  of  Bussia,  even  as  far  as  Nova  Zembla, 
can  be  fully  accounted  for,  if  adequate  reason  can  be  found  for  its 
northioard  flow ;  and  for  the  latter,  as  already  shown,  the  doctrine 
of  a  general  Oceanic  Circulation  affords  a  satisfactory  vera  cauea. 
This  general  north-easterly  movement,  moreover,  especially  when 
coupled  with  the  prevalence  of  S.W.  winds  over  the  north-east 
portion  of  the  North  Atlantic  area,  fully  accounts  for  the  further 
transport  of  floating  bodies  which  have  been  brought  into  the  mid- 
Atlantic  by  the  true  Gulf-Stream;  and  the  fact  that  these  are 
carried  rather  to  the  West  of  Ireland,  the  Hebrides,  the  Orkney, 
Shetland,  and  Faroe  islands,  and  even  to  Spitzbergen,  than  in  that 
direct  easterly  course  towards  the  Bay  of  Biscay  which  the  Gulf- 
Stream  has  when  it  ceases  to  be  recognisable  as  a  distinct  current, 
'  )em8  a  clear  indication  that  their  transport  over  the  latter  part  of 
<  c  'x  course  is  essentially  due,  as  was  long  ago  suggested  by  Sir 
1  'ward  Sabine,*  to  the  predominance  of  South-westerly  winds  over 

The  note  aiq)ended  by  Sir  Edward  Sabine  to  the  passage  of  Humboldt's 
'  O  HOB '  which  uobesitatingly  expreued  the  then  prevalent  doctrine  of  the  Gulf- 
Strbum,  distinctly  marks  his  scepdoism  as  to  the  derivation  of  the  flow  of  warm 
water  to  the  North  Gape  of  Europe,  from  the  current  passing  out  through  the 
Florida  Channel. 
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this  portion  of  the  area  of  the  Atlantic. — ^It  is  well  remarked  hy 
Dr.  Hayes,  that  just  as  a  ball  fired  from  a  cannon  stationed  on  the 
top  of  a  hill  loses  its  velocity  with  every  second  of  its  progress,  and 
falls  to  the  earth  when  its  impelling  force  is  exhausted,  but  may 
still  roll  down  hill  by  the  force  of  gravity,  which  is  a  new  power 
applied  to  it ;  so  may  Gulf-Stream  water,  and  anything  which  it 
floats,  be  drifted  onwards  by  the  action  of  the  wind,  after  its  original 
vis  a  tergo  has  died  out. 

121.  I  shall  now  endeavour  to  show  that  the  warm  flow,  which 
constitutes  the  real  ameliorator  of  the  climate  of  North- Western 
Europe,  is  far  too  deep  and  voluminous  to  be  derived  from  the  true 
Gulf-Stream  (see  Appendix  III.)  It  is  just  as  clear  that  in  the 
neighbourhood  of  the  Faroe  Islands,  the  temperature  of  the  upper 
stratum  down  to  at  least  600  fathoms  is  above  the  normal,  as 
we  have  seen  it  to  be  (§  101)  that  the  temperature  of  the  deeper 
(Stratum  nearer  the  Equator  is  helow  the  normal.  For  if  we  could 
imagine  a  marine  area  to  be  here  so  secluded,  that  its  temperature 
should  depend  on  only  local  agencies,  the  thermometer,  after 
passing  through  the  variable  surface  -  stratum,  would  show  a 
uniform  temperature  of  between  35^  and  40^,  corresponding  to 
the  isocheimal  of  the  region.  But  the  a/^tual  temperature  \b 
several  degrees  above  this ;  for  between  60  and  600  fathoms  the 
thermometer  only  sinks  from  48^  to  43^ ;  and  on  combining  into 
one  section  the  temperatures  taken  in  the  *  Porcupine,'  between  the 
Faroe^Islands  and  thB  coast  of  Portugal  (Plate,  p.  362,  No.  IX.), 
it  becomes  obvious  that  there  is  a  continuity  of  the  whole 
upper  stratum  between  these  two  points,  as  shown  by  the  slight- 
ness  of  the  change  in  the  position  of  the  baihymetrical  iBotherms 
of  45°  and  40°,  notwithstanding  the  reduction  of  surface-temperature. 
This  continuity,  by  which  a  body  of  water  that  is  hdow  the  normal 
off  the  coast  of  Portugal,  comes  to  be  (ibove  the  normal  off  the  Faroe 
Islands,  seems  plainly  to  point  to  a  norihioard  movement  of  the  whole 
upper  stratum  as  its  cause ;  and  this  view  is  fully  accepted  by  two  of 
the  principal  upholders  of  the  Gulf-Stream  doctrine.  Dr.  Petermann 
and  Professor  Wy  ville  Thomson.  The  former  admits  that  this  deep 
warm  voluminous  flow  is  only  in  part  derived  from  the  Florida 
Current,  which  he  regards  as  receiving  numerous  tributaries ;  but 
he  does  not  attempt  to  show  how  the  thinned-out  expansion  of  the 
Florida  Current,  even  when  reinforced  by  these  tributaries,  can  put 
in  motion  a  stratum  of  water  at  least  3000  feet  thick,  extending 
all  across  the  North  Atlantic.     The  latter  continues*  to  uphold  the 

♦  '  The  Depths  of  the  Sea,'  chap.  viii. 
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doctrine  which  I  quoted  and  contested  in  my  former  communication 
(p.  77),  as  to  the  re-coUection,  in  the  cul  de  boc  of  the  Northern 
Atlantic,  of  the  portion  of  the  Florida  Current  which  does  not  turn 
southward  round  the  Azores ;  but  he  does  not  attempt  to  show  how 
the  stream  which  has,  when  it  runs  past  New  York,  at  the  rate  of 
three  miles  an  hour,  a  breadth  of  60  miles  and  a  depth  of  100 
fathoms,  can,  after  encountering  the  Arctic  Current  off  Newfound- 
land, and  being  broken  up  into  bands  of  small  depth,  the  direction 
of  whose  movement  (when  it  is  last  perceptible)  is  nearly  due  east 
— tending  to  return  southwards  into  the  general  horizontal  circulation 
round  the  Sargasso  Sea,^-can  impart  a  northvnzrd  movement  to  a  mass 
of  water  1700  miles  wide  (§  116),  and  600  fathoms  deep.  To  me  it 
seems  that  the  sur&ce-isotherms  of  Dr.  Petermanu,  which  show  the 
vast  breadth  of  this  north-moving  warm  stratum,  and  tbe  bathymetric 
isotherms  of  our  *  Porcupine'  soundings,  which  mark  its  great 
depth,  really  prove  fiu:  too  much.  For  if  the  Gulf-Stream  spreads 
itself  out  so  much  as  to  give  that  northward  movement  (o  the  whole 
breadth  of  the  North  Atlantic  which  is  indicated  by  Dr.  Peter- 
mann's  isotherms,  how  can  it  possibly  have  the  depth  of  the  warm 
flow  which  is  shown  in  our  Section,  and  which  is  necessary  to 
enable  it  to  maintain  its  heating  power  ?  I^  on  the  other  hand, 
its  re-collection  in  e^  eul  de  $ac  gives  it  the  depth  of  600  or  700 
fathoms,  how  can  it  possibly  have  a  breadth  of  1700  miles?  But  if 
we  look  upon  the  Poleward  movement  of  the  thick  warm  upper 
stratum,  as  the  necessary  complement  of  the  movement  of  the 
glacial  underflow  towards  the  Equator,  the  whole  difficulty  vanishes ; 
every  fact  is  accounted  for  by  an  adequate  vera  eauea ;  and  while 
the  agency  of  the  true  Gulf-Stream,  in  bringing  into  the  Mid- 
Atlantic  a  body  of  warm  water  which  does  more  than  neutralize 
the  depression  that  would  otherwise  be  produced  by  the  Greenland 
and  Labrador  Cuhrent,  bearing  its  fleet  of  icebergs,  is  not  ignored, 
the  transport  of  North  Atlantic  water  to  the  Polar  area  is  assigned 
to  the  General  Oceanic  Circulation. 

122.  A  little  consideration  will  show  that  such  a  deep  movement 
of  moderately  warm  water  is  feir  more  effectual  as  a  heater,  than  a 
sur&ce-movement  of  much  warmer  water.  For  the  latter,  when  it 
passes  beneath  an  atmosphere  much  colder  than  itself,  will  soon  be 
brought  down  to  a  like  standard,  not  having  warmer  water  from 
beneath  to  take  its  place  when  it  has  been  cooled  down ;  just  as  wo 
And  the  temperature  of  the  superheated  layer  of  water  in  the  Medi- 
terranean, which  overlies  water  of  55^^,  closely  following  that  of  the 
air,  between  the  summer  and  winter  mean.  But  in  the  former  case, 
each  surface-layer,  when  cooled  below  the  temperature  of  the  warmer 
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stratum  beneath,  will  sink,  and  be  replaced  by  it ;  and  this  slow 
cooling  prooefis  will  go  on,  until  tbe  entire  mass  has  lost  its  sarplns 
heat,  and  has  been  brought  down  to  the  temperature  of  the  atmo- 
sphere. And  I  entirely  agree  with  Mr.  Findlay  that  the  known 
facts  as  to  the  depth  and  rate  of  motion  of  the  true  Gulf-Stream, 
when  it  is  last  distinguishable  as  a  current,  make  it  perfectly  clear 
that,  long  before  it  reaches  the  British  Isles,  it  must  have  been 
brought  down  to  the  temperature  of  the  air  above  it.  We  have 
seen,  on  the  other  hand,  that  the  less  heated  but  thicker  stratum 
carries  an  excess  of  warmth  far  within  the  Arctic  Circle  (§  117). 

123.  But  while  the  General  Oceanic  Circulation  thus  mitigates 
alike  the  otherwise  unendurable  severity  of  Polar  Cold  and  the 
intolerable  fierceness  of  Equatorial  Heat,  it  exerts,  in  combination 
with  the  Earth's  rotation,  another  very  important  influence  on  Ter- 
restrial Climate ;  since,  on  the  principle  already  explained  (§  104), 
while  it  will  always  tend  to  carry  against  the  western  shores  of  Con- 
tinents the  warm  upper  stratum  which  is  slowly  flowing  from  the 
Equator  towards  either  Pole,  it  will  also  cause  the  deeper  and  colder 
stratum  to  surge-up  against  their  eastern  shores.  This  effect  is 
subject  to  great  local  modification  by  Wind-currents ;  and  will,  of 
course,  be  most  conspicuous  where  it  is  aided  by  their  surfifice- 
movement,  and  be  least  obvious  where  the  surface-movement  tends 
to  antagonize  it  Of  the  former  case,  we  have  a  most  conspicuous 
example  in  the  condition  of  the  East  coast  of  Greenland,  where  the 
almost  constant  prevalence  of  northerly  and  north-easterly  winds 
comes  in  aid  of  the  upward  tendency  of  the  glacial  underflow,  to 
keep  it  almost  constantly  blockaded  by  ice.  And  the  cold  surface- 
current  thus  driven  south,  reinforced  by  that  which  issues  from 
Baffin's  Bay,  forms  the  Labrador  current,  which  is  continued  south- 
wards as  the  United  States  Coast  current,  the  movement  of  which 
is  perceptible  as  far  south  as  Cape  Hatteras.  But  south  of  this 
there  is  still  a  "  cold-band  "  separating  the  Gulf-Stream  from  the 
shore-line ;  and  the  existence  of  this,  as  already  pointed  out  (§  92), 
marks  the  surging-upwards  of  the  deeper  stratum.  On  the  other 
hand,  the  western  coasts  of  South  Africa  and  South  America  have 
their  temperature  kept  down  by  surface-currents  bringing  cold  water 
from  the  far  south ;  these  being  partly  indraught-currents  for  the 
supply  of  the  great  Equatorial  stream  that  is  put  in  motion  by  the 
IVade- Winds,  alike  in  the  Atlantic  and  in  the  Pacific  Ocean,  but 
partly  owing  their  movement  to  the  Winds  that  prevail  over  their 
own  line  of  flow.  These  form  part  of  that  horizontal  Wind  Circu- 
lation, which  can  be  traced  in  every  great  Ocean  as  a  result  of  the 
movement  of  air  over  its  surface ;  and  the  influence  of  which  on 
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the  distribution  of  Temperature  I  do  not  for  a  moment  call  in 
question,  whilst  maintaining  that  there  are  phenomena  for  which  it 
does  not  and  cannot  account 

124.  The  question  naturally  arises  why  the  Climatic  modification 
produced  by  the  General  Oceanic  Circulation  should  be  so  much  more 
marked  in  the  Northern  than  it  is  in  the  Southern  Hemisphere.  This 
seems  to  depend  mainly  upon  the  comparative  limitation  of  the  pas- 
sages between  the  Arctic,  basin  and  the  great  Northern  Oceans ; 
whilst  between  the  Antarctic  and  the  great  Southern  Oceans  there  is 
an  unrestricted  communication.  We  have  seen  that  this  has  the  efiect, 
not  merely  of  lowering  the  bottom-temperature,  but  of  bringing  a 
much  larger  body  of  Polar  water  into  the  South  Atlantic  basin  (§  97) ; 
so  that  the  isotherm  of  40^  lies  in  eyery  part  of  it  much  nearer  the 
sur&ce,  than  it  does  in  the  North  Atlantic  even  as  fax  north  as  the 
Faroes.  The  superiority  of  the  North  Atlantic  in  the  warmth  of 
its  upper  stratum,  becomes  most  marked  when  we  compare  with 
the  Section  of  the  South  Atlantic  (No.  YII.),  not  the  Tenerifife  and 
St  Thomas's  Section  (No.  L),  which  shows  the  influence  of  the 
up-rise  of  Arctic  water  under  the  Equator,  but  the  Bermuda  and 
Halifax  (No.  III.)>  c^d  Bermuda  and  Azores  Sections  (No.  V.), 
which  show  that  further  north  the  warmth  of  the  upper  stratum 
is  greater  than  it  is^  in  the  neighbourhood  of  the  Tropic  of  Cancer. 
Hence,  if  the  Poleward,  flow  which  ameliorates  the  climate  of 
North-Westem  Europe,  were  derived  directly  from  the  tropical 
portion  of  the  North  Atlantic,  it  would  not  have  a  much  more 
powerful  effect  than  a  flow  towards  the  Antarctic  area  proceeding 
from  the  tropical  portion  of  the  South  Atlantic.  But  derived  as  it 
is  from  the  warmer  stratum  of  N.  Lat  35^-40^9  it  carries  with  it 
a  much  greater  heating  power.  While  admitting  it  as  an  arguable 
hypothesis  that  this  Poleward  flow  owes  its  peculiar  warmth  to  the 
Wind-circulation  of  the  North  Atlantic,  yet  I  would  still  have  it 
kept  in  view  that  what  I  called  in  my  former  communication  (§  20) 
the  neutral  region  of  the  North  Atlantic,  from  which  that  flow 
is  immediately  derived,  may  be  considered  to  have  a  temperature 
nearer  the  normal  than  that  of  any  other  part  of  the  basin.  Lying 
beyond  the  influence  of  the  great  Antarctic  underflow,  it  is  subject 
only  to  the  limited  influence  of  the  glacial  flow  from  the  Arctic 
basin.  And  its  thermal  power  begins  to  manifest  itself  sensibly 
along  our  Western  shores,  as  soon  as  it  has  been  carried  £ftr  enough 
to  the  northward  for  the  temperature  of  its  sub-surface  stratum 
to  b^  above  that  of  the  atmosphere :  and  here,  again,  the  preva- 
lence of  South-westerly  winds  comes  in  aid  of  the  Qeneral  Oceanic 
Circulation,  in  carrying  the  warm  surface-stratum  against  the  diores 
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of  the  British  Isles  and  the  coast  of  Norway,  and  in  diminishing 
that  reduction  of  its  temperature  which  its  passage  into  a  much 
higher  hititude  would  otherwise  produce. — ^The  question  stands 
much  in  need  of  further  elucidation ;  and  much  new  light  will 
probahly  be  thrown  upon  it  by  the  Temperature-survey  of  the  other 
great  Ocean-basins,  which  the '  Challenger '  is  charged  to  carry  out : 
in  particular,  from  the  comparison  of  the  thermal  stratification 
of  ^e  North  Pacific,  which  receives  no  glacial  underflow  from  the 
Arctic  basin,  with  that  of  the  South  Pacific,  which,  like  the  South 
Atlantic,  is  freely  open  to  the  Antarctic  underflow. 

125.  Influence  of  the  Chneral  Oceanic  OircuUdUm  on  the  DidribuHan 
of  Animal  Life, — Of  the  influence  of  the  Oeneral  Oceanic  Circulation 
upon  the  Temperature  of  the  Deep  Sea-bed,  it  is  impossible  to  speak 
in  exa^erated  terms :  for  it  is  obviously  the  one  thing  by  which 
the  Temperature  of  the  sea-bottom,  and  consequently  the  distribu- 
tion of  Animal  life,  is  essentially  determined.  In  all  the  great 
Ocean-basins  yet  examined,  the  temperature  at  depths  of  2000 
fathoms  or  more  is  within  a  few  degrees  of  32^ ;  the  closeness  of  the 
approximation  being  proportional  to  the  freedom  of  communication 
which  the  particular  basin  has  with  the  Polar  areas.  And  thus  it 
becomes  obvious  that  the  prevalence  of  a  Glacial  temperature  over 
the  Oceanic  sea-bed  is  essentially  independent  of  the  conditions 
which  determine  Terrestrial  climate.  If  the  Antarctic  continent 
which  formerly  connected  South  America,  New  Zealand,  and  Aus- 
tralia, were  again  to  shut  ofif  the  south  Polar  area  from  the  Southern 
Oceans,  the  bottom-tejnperature  of  each  would  rise  in  a  degree 
depending  on  its  seclusion  from  the  Arctic  underflow.  Thus  we 
might  imagine  the  Indian  Ocean  to  be  converted  into  a  vast  Inland 
Sea,  with  a  bottom-temperature  almost  as  high  as  that  of  the  Medi- 
terranean. The  Atlantic  would  still  receive  the  glacial  streams 
which  come  down  from  the  North  Polar  basin ;  but  the  cooling 
influence  of  these  would  be  diminished  by  their  extension  into  its 
Southern  basin,  which  would  then  be  warmer  instead  of  colder 
than  its  Northern.  And  the  Pacific,  which  at  present  only  oom- 
municates  with  the  Arctic  basin  by  a  Strait  too  shallow  to  allow  of 
any  outflow  of  glacial  water,  would  not  have  its  bottom-temperature 
reduced  below  the  isocheimal  of  its  own  coldest  portion.  Further,  as 
the  elevation  of  the  present  Sea-bed  of  even  the  Intertropical  Oceans 
would  offer  to  the  study  of  the  Geologists  of  the  future  a  deposit 
characterised  by  the  presence  of  Polar  types  of  Animal  life,  so  must 
the  Geologists  of  the  present  refrain  from  regarding  the  occunenoe 
of  Boreal  t3rpes  in  any  marine  deposit,  as  adequate  evidence  |Mr  $e  of 
the  extension  of  glacial  action  into  Temperate  or  Tropical  regions. 
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126.  But  it  is  not  alone  in  determining  tlie  distribution  of  Tem- 
perature, that  the  General  Oceanic  Circulation  affects  the  distri- 
bution of  Animal  life ;  for  its  influence  in  carrying  down  material 
for  the  Nutrition,  and  in  sustaining  the  Respiration,  of  the  inha- 
bitants of  the  Deep  Sea-bed  appears  to  me  equally  important.     I 
have  already  stated  that  in  my  two  exploratory  visits  to  the  Medi- 
terranean, I  was  struck  with  the  contrast  afforded  by  the  almost 
entire  absence  of  Animal  life  at  depths  below  300  fathoms,  and 
the  abundant  Fauna  we  had  met  with  in  the  Atlantic  at  several 
times  that  depth  (§  39).     This  limitation  has  also  been  observed 
by  Oscar  Schmidt  in  the  Adriatic ;  and  it  corresponds  with  the 
results  obtained  in  the  ^gean  by  Edward  Forbes,  whose  limitation 
of  Animal  life  to  that  depth,  therefore,  was  perfectly  correct  as 
regards  that  Inland  Sea,  though  not  true  of  the  great  Oceanic 
basins. — Now,  on  trying  to  reason  out  the  cause  of  this  absence  of 
Animal  life,  I  came  to  the  conclusion  that  it  lay  essentially  in  the 
stagnation  of  the  whole  of  the  deeper  portion  of  the  Mediterranean ; 
the  entrance  of  Atlantic  water  affecting  only  its  surface-film,  and 
the  uniformity  of  its  Temperature  from  100  fathoms  to  the  bottom 
preventing  it  from  having  any  Thermal  Circulation  of  its  own. 
Thus  the  Organic  matter  which  is  brought  into  this  basin  by  its 
great  rivers,  and  which  is  gradually  subsiding  with  the  fine  mud 
that  is  everywhere  settling  down  on  its  sea-bed,  uses-up  in  its  de- 
composition any  Oxygen  which  the  water  may  contain,  leaving  little 
or  none  for  the  support  of  Animal  life.    In  the  open  Ocean,  on  the 
other  hand,  every  drop  of  water  wUlj  in  its  tum^  he  brought  up  from  its 
greatest  depths  to  the  sufface^  by  the  Vertical  Circulation  ;  and  so,  by 
prolonged  exposure  to  the  air,  will  get  rid  of  its  excess  of  Car- 
bonic acid,  and  take  in  a  fresh  supply  of  Oxygen ;  which,  by  its 
Polar  descent,  it  will  carry  to  abyssal  depths, — thus  serving,  like 
the  respiratory  movements  of  the  higher  animals,  for  the  renewal 
of  the  Bespiratory  medium  which  aerates  the  animal  fluids. 

127.  The  same  agency  that  provides  abyssal  animals  with  Oxygen, 
serves  also  to  supply  them  with  Food.  In  all  our  dredging  explo- 
rations, the  entire  absence  of  Vegetable  life  below  about  800  fathoms 
(the  stony  Nullipores  alone  extending  to  that  depth)  was  a  con- 
spicuous fact  And  the  queeition  forced  itself  upon  our  conside- 
ration, "  On  what  do  the  abyssal  animals  live  ?  "  Of  course,  if  they 
could  only  live  on  one  another,  they  would  in  no  long  time  come 
to  an  end.  There  must  be  somewhere  a  manufacture  of  Organic 
matter  for  their  sustenance. — This  problem  is  of  more  direct  im- 
portance to  Man,  than  might  at  first  sight  be  supposed.  Our 
fishing-vessels  resort  to  the  Faroe  Banks  for  Cod,  to  be  used  ad 
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an  article  of  human  food.  These  banks  swarm  with  a  particular 
kind  of  Star-fish,  on  which  the  Cod  feed  largely,  as  is  known  by  an 
examination  of  the  contents  of  their  stomachs ;  these  Star-fish,  in 
their  turn,  feed  upon  the  61obigerin»  which  ooyer  the  North 
Atlantic  sea-bottom,  as  is  known  by  an  examination  of  the  contents 
of  their  stomachs.  Thus  these  Globigerin»  are  not  only  making 
Chalk  for  the  men  who  may  be  alive  when  the  bed  of  the  Atlantic 
shall  be  heaved  up  into  drj-  land ;  but  they  are  helping  to  manufacture 
Cod-fish  for  the  men  of  the  present  generation.  But  upon  what  do 
the  Globigerinad  themselves  feed?  This  question  was  answered 
with  scientific  correctness,  as  I  believe,  by  Professor  Wyville 
'Iliomson :  who  i)ointed  out  that  the  superficial  stratum  of  Ocean- 
water  is  continually  acquiring  Organic  matter  from  the  Yegetation 
of  its  shallower  stratum,  of  which  we  have  a  special  example  in 
the  case  of  the  vast  floating  meadow  known  as  the  Sargasso  Sea ; 
and  the  presence  of  this  Organic  matter,  in  a  condition  fit  for  the 
maintenance  of  Animal  life,  has  been  determined  by  chemical  analyses 
made  under  the  careful  superintendence  of  Dr.  Frankland.*  These 
analyses  showed  its  diffusion  through  deep  as  well  as  through  shal- 
low Ocean^waters ;  and  for  this  diffusion  the  general  Oceanic  Circu* 
lation  affords  the  required  instrumentality. 

128.  Thus,  I  venture  to  think,  under  every  point  of  view,  the 
Doctrine  I  advocate  is  one  not  merely  of  speculative  or  even  of 
purely  scientific  interest,  but  of  the  highest  practical  importance ; 
and  if  the  further  results  of  the  *  Challenger '  explorations  prove  Uy 
be  as  confirmatory  of  it  as  are  those  which  I  have  now  discussed, 
I  cannot  but  believe  that  it  will  gain  the  universal  acceptance  of 
competent  and  unprejudiced  judges.  To  complete  the  investigation,, 
however,  it  is  essential  that  a  Temperature  Section  should  be  carried 
across  the  deep  channel  which  separates  Iceland  from  Greenland,, 
and  also  acrof^s  the  mouth  of  Baffin's  Bay,  in  order  to  ascertain  the- 
thickness  of  the  glacial  underflow  which  they  bring  down  from 
the  Polar  basin ;  and  the  gradual  thinning-out  of  this,  as  it  diffuses 
itself  over  the  Sea-bed  of  the  North  Atlantic,  should  also  be  traced 
out. 

129.  It  will  further  be  extremely  important  to  ascertain  whether 
this  Glacial  underflow  has  a  movement  of  which  the  dii*ection  and 
rate  are  determinable  by  Mechanical  means.  And  I  would  specially 
point  out  that  the  '*  Lightning  Channel "  (§  77)  affords  a  peculiarly- 
favourable  opportunity  for  such  investigation,  in  consequence  of 
the  well-marked  distinctness  of  its  two  strata.    If  my  view  be^ 

*  'Proceedings  of  the  Boyal  Society,'  Nov.  18, 1869,  p.  483. 
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correct,  a  '*  current-drag "  suspended  in  the  upper  stratum  ought 
to  have  a  peroeptible  movement  in  the  N.E.  direction;  whilst 
another^  suspended  in  the  lower  stratum,  should  move  S.W.  And 
though  the  rate  of  movement  in  each  may  be  very  slow,  yet  the 
opposition  of  their  directiona  may  be  expected  soon  to  make  itself 
apparent,  in  the  separation  of  the  surface-buoys  fix>m  which  the 
drags  are  suspended. — That  the  low  temperature  of  from  32^  to 
29^°,  which  prevails  over  the  bottom  of  this  Channel,  can  only  be 
maintained  by  a  continued  flow  of  the  glacial  under-stratum  from 
N.E.  to  S.W.,  appears  to  me  so  obvious  on  the  general  grounds 
stated  in  my  former  communication  (§  37),  that  I  feel  greatly 
surprised  that  my  colleague  in  the  survey  of  it,  Prof.  Wyville 
Thomson,  should  continue  to  represent  this  Glacial  stream  as 
"  banked  up  "  by  the  warm  stream  which  comes  up  from  the  S.W. 
in  the  contrary  direction.*  The  two  streams  press  against  each 
laterally^  like  the  Arctic  current  and  the  Gulf-Stream,  so  as  to 
form  a  "  cold  wall "  in  the  S.W.  portion  of  the  Channel ;  as  is  per- 
fectly cleto  from  the  way  in  which  the  warm  stream  there  covers 
a  part  of  the  bottom,  forming  the  *'  warm  area  "  that  lies  in  close 
proximity  to  the  "  oold  area  "  covered  by  the  Glacial  underflow. 
But  in  doing  this,  so  fuv  from  checking  the  oold  underflow,  the 
warm  stream  obviously  increases  the  rate  of  its  movement, — just 
as  the  rate  of  the  Gulf-Stream  is  increased  where  the  Arctic  Current 
impinges  upon  it  (§  156) :  this  increase  being  marked  by  the  round- 
ing into  pebbles  of  what  was  elsewhere  angular  gravel,  and  by  the 
mounting  of  the  deep  stratum  under  33°  up  an  incline^  so  as  to  come 
much  nearer  the  surface  than  where  the  bottom  is  deeper,^-exactly 
as  in  the  Florida  Channel  (§  178).  This  is  proved  by  a  comparison 
of  the  Temperatures  taken  in  two  Serial  soundings,  given  in  my 
former  communication  (*  Proceedings  Eoyal  Geo.  Soc.,*  1871,  p.  79). 
For  it  there  appears  that  at  the  southern  of  these  two  Stations 
(No.  52),  which  was  near  the  Faroe  Banks,  while  the  surface-tempe- 
rature was  higher  than  at  the  northern  (No.  64),  and  the  isotherm 
of  40°  lay  deeper,  the  deep  cold  stratum  came  up  so  much  nearer 
to  the  surfice,  that  the  passage  from  the  one  to  the  other  was  more 
abrupt, — the  thermometer  there  &lling  from  38°*4  at  250  fathoms  to 
30°-8  at  300,  and  to  30°*6  at  350 ;  whilst  at  the  northern  station  the 
temperature  was  32^*4  at  300  fathoms,  and  31°  at  400  fathoms, 
only  falling  to  30^*6  at  450  fathoms,  thus  distinctly  indicating  a 
movement  of  the  deep  glacial  flow  up  (he  slope.  That  we  did  not  tiace 
the  outflow  of  this  cold  stream  into  the  great  basin  of  the  Atlantic, 

♦  *  Depthfl  of  the  Sea,'  p.  400. 
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was  simply  (as  I  believe)  because  we  were  prevented  fix)m  taking 
Temperatnre-sotmcliDgs  on  the  line  which  I  expected  that  flow 
to  take  after  surmounting  this  ridge*  And  that  no  cold  stream 
was  traceable  at  the  most  westerly  point  to  which  our  survey  was 
extended,  was  simply  due  to  the  fact  that  between  the  Faroe  Islands 
and  Iceland  there  is  a  bank  which  acts  as  a  coast-line  to  it.  On 
this  bank,  which  lies  within  300  fisithoms'  depth,  the  lowest  tempe- 
rature found  by  the  Danish  surveyors  is  44°, — in  exact  accordance 
with  my  prediction. 

130.  I  trust  that  I  have  now  made  it  apparent  that  a  thorough 
exploration  of  the  northernmost  part  of  the  Deep-Sea  Bed  of  the 
Atlantic  will  be  essential  to  the  completion  of  the  inquiry  now 
being  carried  on  by  the  *•  Challenger '  Expedition  in  the  other  great 
Ocean  Basins;  and  as  I  cannot  but  believe  that  it  would  afford  con- 
clusive results  in  regard  to  this  great  question  of  Ocean  Physics, 
which  I  have  now  endeavoured  to  bring  as  near  to  a  settlement  as 
the  present  state  of  our  knowledge  permits,  I  venture  t6  hope  that 
the  Royal  Oeographical  Society  will  be  disposed  to  support  an 
application  I  propose  to  make  to  Her  Majesty's  Government  for  the 
very  moderate  means  that  will  be  required  for  its  prosecution. 


Appendix  I. — Mr.  Laughton  on  the  Gibraltar  Current. 

131.  It  is  maintained  by  Mr.  Laughton,  that  the  tn-current  through 
the  Strait  of  Gibraltar,  and,  as  a  consequence,  its  lateral  and  deep  out- 
currents,  are  due  to  an  impelling  force  derived  from  the  Wind-circu- 
lation of  the  Atlantic.  *'  I  conceive,"  says  Mr.  Laughton,  "  that  the 
''  Gibraltar  current  is  distinctly  a  stream  formed  by  the  easterly 
'*  drift  of  the  North  Atlantic,  which,  although  it  forms  a  southerly 
''  current  on  the  coast  of  Portugal,  is  still  strongly  pressed  to  the 
*'  eastward  and  seeks  the  first  escape  it  can  find.  So  great  indeed 
'*  does  this  pressure  seem  to  be,  that  more  water  is  forced  through 
''  the  Straits  than  the  Mediterranean  can  receive,  and  a  part  of 
**  it  is  ejected  in  reverse  currents,  some  as  lateral  currents  on  the 
*'  sur£»ce,  some,  it  appears,  as  an  under-current  at  a  considerable 
**  depth."  ('Journal  of  Royal  United  Service  Institution,'  voL  xv., 
p.  675,  and  *  Physical  Geography  in  its  Relation  to  the  Prevailing 
Winds  and  Currents '  2nd  edit.  pp.  212  et  seq.).  Mr.  Laughton, 
speaking  of  the  evaporation-doctrine  as  a  *'  theory,"  consid^is  that 
he  disposes  of  it  by  deductions  from  the  course  of  the  surface- 
currents  of  the  Mediterranean,  as  given  in  Admiral  Smyth's  well- 
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known  treatise.  But  he  forgets  that,  on  his  own  doctrine,  these 
]ocal  snr&ce-cnrrents  are  wind-drifts ;  and  he  ignores  the  fskct,  now 
well  known  to  Captains  in  the  Peninsular  and  Oriental  Service, 
that  ships  goiog  from  Gibraltar  to  Alexandria  generally  find 
themselves  in  a^t^ance  of  their  reckoning,  while  ships  returning  from 
Alexandria  to  Gibraltar  are  generally  behind  their  reckoning, — 
showing  tbe^sxistenoe  of  a  continuous  eastward  set  toward  the  Levant. 
That  there  is  an  excess  of  evaporation  in  the  Mediterranean  over  the 
return  by  rain  and  rivers  I  have  shown  to  be  no  more  a  "theory,"  than 
that  there  is  an  excess  of  rain-fall  and  river-flow  over  evapora* 
tion  in  the  Baltic.  And  Mr.  Laughton,  in  asserting  that  the 
level  of  the  Mediterranean  is  not  lowered  by  excess  of  evapora- 
tion, and  that  the  Gibraltar  in-current  is  the  result  of  a  vis  a  tergo,  . 
has  not  merely  to  meet  the  facts  given,  but  also  to  explain  (1)  how 
the  Mediterranean  basin  can  receive  (without  being  progressively 
raised)  a  continuous  stream  of  water  from  the  Atlantic,  unless 
the  whole  of  that  stream  goes  out  again  in  the  form  of  reverse 
currents ;  and  (2)  how  such  reverse  currents  can  find  their  way 
out,  in  direct  opposition  to  the  impelling  force,  "  so  strongly  pressing 
to  the  eastward  as  to  seek  the  first  escape  it  can  find,**  which 
drives  in  the  very  water  that  thus  escapes.  An  uTwier-current  might 
thus  escape,  as  in  the  instance  formerly  cited  (§  4) ;  but  how  can 
lateral  mr/oce-currents  ? — If  we  are  thus  to  put  aside  such  Physical 
fads  as  annual  evaporation  and  annual  rainfall,  and  the  proportion 
which  annual  river-supply  bears  to  the  difference  between  them,  in 
favour  of  the  theory  that— to  use  Mr.  CroU's  words — ^the  Gibraltar 
in-current  **  owes  its  origin  to  the  Gulf-Stream,"  we  must  bid  adieu 
to  all  attempts  to  construct  a  Science  of  Physical  Geography. 

1 32.  One  of  the  chief  objections  urged  by  Mr.  Laughton  (*  Physical 
Geography,  p.  214)  to  what  he  calls  the  "evaporation  Uieory  "  of 
the  Gibraltar  Current,  rests  on  the  well-known  separation  of  the  deep 
Eastern  from  the  Western  basin  of  the  Mediterranean,  by  the  bank 
which  connects  Sicily  with  Africa,  and  the  separation  of  the  deep 
Western  basin  from  the  Atlantic  by  the  "  ridge "  at  the  western 
entrance  of  the  Strait  of  Gibraltar.  "  If  the  salt-water,  rendered 
"  Salter  and  heavier  by  the  great  evaporation  continually  going  on 
"  from  the  surface  of  this  land-surrounded  sea,  sank  placidly  into 
**  either  of  these  holes^  whether  the  Eastern  or  Western  basin,  there  it 
"  wouldstop.  Water  cannotby  its  own  imaided  weight  press  itself  over 
'*  a  shoal,  which  we  may  estimate  as  over  a  height  of  1800  fathoms ; 
**  the  supply  to  compensate  for  evaporation  would  go  on  from  the 
'*  ocean,  and  the  bottom  must  necessarily,  in  the  course  of  time,  longer 
"  or  shorter,  salt  up."    Now  it  is  a  pity  that  Mr.  Laughton,  in  citing 
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the  older  observations  of  Captain  Spratt  on  the  specific  gravity  of 
Mediterranean  water,  should  have  entirely  ignored  my  own  more 
recent  and  &r  more  extended  inquiries  on  thia  subject  ('  Pix)ceeding8 
of  the  Koyal  Society,'  1870,  pp.  198  et  seq.,  and  1872,  p.  582).  In 
mj  first  visit  to  the  Mediterranean,  numerous  samples  of  its  water 
were  collected  from  various  points  of  the  surfece,  and  from  various 
depths,  ranging  downwards  to  1743  Oathoms.  These  were  almost 
entirely  obtained  from  the  Western  basin ;  but  the  deepest  sample 
was  taken  from  the  Eastern  basin,  about  60  miles  beyond  Malta. 
Not  only  was  the  Specific  Gravity  of  each  ascertained  at  the  time, 
but  the  proportion  of  chlorine  was  deteimined  by  Volumetric 
analysis,  which  can  be  readily  carried  on  aboard  ship ;  and  from 
this  the  entire  proportion  of  salt  may  be  estimated  with  consider- 
able exactness.  The  physical  and  the  chemical  method  of  ascer- 
taining the  density  of  each  sample  gave  results  which  genemlly 
accorded  very  closelj*.  The  rcmge  of  specific  gravity  was  from  a 
maximum  of  1*0292  to  a  minimum  of  1*0268.  But  there  was  so 
marked  a  difference  in  Salinity  between  mr/aee-water  and  hoUom- 
water,  as  indicated  alike  by  specific  gravity  and  by  chlorine  deter- 
minations, that  the  results  of  the  two  series  of  obsei-vations  need  to 
be  presented  separately : — 

Sur/ace'tvaier,  Bottcvn^wata; 

•**p.  P".        Chlorine.  Sp.  pr.         Cblorin«». 

Average     ..     ..     10278        2087  ....         10285        21*38 

Maximum..      ..     10284        2132  ....         10292        2188 

Minimum  ..     ..     10265        20-70  ....         1-0281        2108 

1 33.  The  maadmum  Salinity  having  first  presented  itself  at  moderate 
depths  in  the  Western  basin,  it  was  expected,  when  greater  depths 
were  sounded,  that  the  bottom-water  would  prove  yet  moie  dense. 
This,  however,  was  not  found  to  be  the  case ;  for  the  greater  the 
depihy  the  less  was  tlte  excess  in  the  salinity  of  the  bottom-water. 
Thus  in  the  1743  fathoms'  soundiug,  the  specific  gravity  of  the 
surfiM)e-water  being  1*0281,  that  of  the  bottom-water  was  only 
1*0283.  On  grouping  all  the  observations  on  the  salinity  of  bottom- 
water,  as  indicated  alike  by  specific  gravity  and  by  the  proportion 
of  chlorine,  into  three  series,  according  to  depth,  the  following 
curious  result  was  arrived  at : — 

Fatboou.  Chlorine.         Sp.gr. 

200  to    400,  Mean  of  7  observations 21-53  10287 

400  „     800        „        7            „           21-38  1*0285 

1300  „   1700        „        C           „           21-21  10283 

134.  Thus  it  appears  that  the  excess  of  Salinity  is  greatest  in  the 
shallower  water,  and  that  it  gradually  diminishes  with  the  depth. 
This  is  also  shown  most  strikingly  by  comparing  the  sample  taken 
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from  the  least  depth  (207  fathoms)  with  that  taken  from  the  greatest 
depth  (1703  fathoms) ;  for  it  was  the  fonner  that  showed  the  maxi- 
mum of  21*88,  and  the  latter  that  showed  the  minimum  of  21*08. 
Now,  if  we  consider  the  mode  in  which  the  concentration  of  the 
surface-films  by  evaporation  will  affect  the  water  below,  wo  find 
that  the  surface-water  thus  rendered  heavier  will  not  gravitate  to 
the  bottom,  but  will  diffuse  itself  through  the  subjacent  stratum. 
For  expeiiment  shows  that  if  a  strong  saline  solution,  tinged  with 
<x)lour,  be  poured  upon  the  top  of  a  weaker  colourless  solution, 
though  the  former  will  in  the  first  instance  sink  '*  bodily,"  it  will 
^gradually  impart  its  excess  of  salt  to  the  liquid  through  which  it 
falls;  the  descent  of  the  coloured  stratum  becoming  slower  and 
slower,  and  its  colour  being  more  and  more  imparted  to  the  general 
mass  of  the  liquid ;  so  that  the  proportion  of  salt  is  in  time  rendered 
uniform  throughout  the  whole  column  by  diffusion.  Hence  it  is 
obvious  that  if  each  column  rests  (so  to  speak)  on  its  own  base,  the 
•degree  in  which  the  Salinity  of  the  whole  mass  will  be  raised  by 
the  addition  of  a  more  concentrated  solution,  will  be  in  the  inverse 
proportion  to  its  height ;  and  thus  where  the  depth  of  the  Mediter- 
ranean basin  is  only  between  200  and  400  fathoms,  we  might  expect 
the  specific  gravity  of  its  water  to  be  more  raised  by  the  successive 
<x)ncentration  of  its  surface-films,  than  where  the  depth  ranges  from 
1300  to  1700  fathoms, — as  proves  to  he  actually  the  case. 

136.  In  my  second  visit  to  the  Mediterranean,  I  verified  this  result 
by  Specific-Gravity  observations  in  the  Eastern  basin ;  which  showed 
that,  with  a  general  higher  range  of  specific  gravity  (as  Forch- 
hammer  had  previously  observed),  the  excess  of  Salinity  in  bottom- 
water  over  that  of  the  surface  is  only  marked  where  the  bed  is 
shallow.  Thus,  the  specific  gravity  of  a  sample  of  5o/<om-water 
brought  up  fi-om  a  depth  of  2000  fathoms,  at  about  100  miles  to  the 
«a8t  of  Malta,  was  1*0291,  while  that  of  the  surface-vr&ieT  was  1*0288. 
In  a  sounding  taken  eight  days  afterwards,  not  far  from  the  Gulf 
•of  SoUoom  on  the  Libyan  coast,  the  density  alike  of  bottom  and  of 
surface  water  was  found  still  greater ;  the  specific  gravity  of  the 
hottom-wsiter  obtained  from  a  depth  of  1650  fathoms  being  1'0294, 
while  that  of  the  surface-vrsA/or  was  1*0293.  But  in  another  sound- 
ing, taken  nearer  the  coast  of  Africa,  the  density  of  the  hottom-vrater 
at  a  depth  of  365  fathoms  was  found  to  be  much  more  in  excess  of 
that  of  the  «tti/a<;^water ;  the  specific  gravity  of  the  former  being 
1*0302,  while  that  of  the  latter  was  only  1*0294.  These  results 
agreed  in  a  very  marked  manner  with  those  just  cited  from  the 
researches  of  the  previous  year  in  the  Western  basin,  as  to  the  fact 
•of  the^  excess  in  Salinity  of  bottom- water  over  wr^^^-water  being 
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greatest  where  the  depth  is  small ;  and  the  fact,  of  course,  becomes 
yet  more  significant,  when  the  general  increase  of  Salinity  is  so 
marked.  Ther^  appears,  then,  no  reason  to  doubt  the  explanation 
already  offered, — viz.  that,  supposing  an  equal  degree  of  concentra- 
tion by  surface-evaporation  to  take  place  in  two  or  more  equal  areas^ 
the  increase  in  the  salinity  of  the  entire  column  of  underlying  water 
will  be  inversely  proportional  to  the  height  of  that  column :  for  the 
dififusion  of  equal  amounts  of  concentrated  water  through  columns 
whose  heights  are  in  the  proportion  of  1,  2,  3,  will  raise  the  specific 
gravity  of  these  columns  respectively  in  the  proportion  of  8,  2,  1 ; 
the  shortest  column  being  most  affected,  while  the  longest,  in  which 
the  same  amount  of  concentrated  water  is  diffused  through  three 
times  the  quantity,  has  its  density  but  little  raised. 

136.  Thus,  therefore,  Mr.  Laughton  is  incorrect  in  asserting  that 
the  water  concentrated  by  surface  evaporation  would  *'  sink  placidly 
into  the  holes  ;"  for  theory  and  observation  alike  show  (1)  that  it  tends 
to  diffuse  itself  downwards  through  the  subjacent  column ;  (2)  that 
this  diffusion  is  checked  on  the  shallower  bottoms,  where  the  increase 
of  salinity  shows  itself  very  sensibly ;  and  (8)  that  it  does  not  extend 
to  the  deepest  parts  of  the  basin,  where  the  salinity  does  not 
sensibly  exceed  that  of  the  upper  stratum,  the  excess  being  draughted 
off  before  it  reaches  the  "holes."  From  these  shallower  bottoms, 
and  from  the  upper  stratum  of  the  deeper  2)arts  of  the  basin,  the 
more  saline  water  can  as  readily  find  its  way  over  the  *'  bank  '* 
between  the  Eastern  and  the  Western  basins,  as  it  has  been 
shown  to  do  over  the  "  ridge  "  between  the  Western  basin  and  the 
Atlantic  (§§  52-54). 

Appendix  II. — Objections  to  the  Doctrine  of  a  Thermal 
Oceanic  Circulation. 

137.  The  doctrine  of  an  Oceanic  Circulation,  sustained  by  opposition 
of  Temperature  alone,  has  been  vigorously  opposed  by  Mr.  James 
CroU,  in  a  series  of  papers  on  the  Physical  Cause  of  Ocean  Currents, 
published  in  the  '  Philosophical  Ma^mne.'  For  the  reason  already 
given  (§  84),  I  do  not  think  it  needful  to  prolong  the  discussion  of 
the  Physical  Theory  on  which  it  rests ;  and  would  simply  request 
anyone  who  may  doubt  the  correctness  of  the  principles  with  wliioh 
I  started  (§§  1-7)  to  try  the  experiment  of  applying  Cold  to  the  sur- 
face of  water  at  one  end  of  a  long  trough  (Fig.  1).  For  he  will  find, 
by  making  use  of  a  colouring  liquid,  that  a  ''  vertical  circulation  " 
will  be  immediately  initiated ;  the  water  beneath  the  surfiice-cold  at 
once  descending  to  the  bottom,  and  giving  rise  to  a  hottom-Aow 
towards  the  opposite  end  of  the  ti-ongh,  whilst  an  equivalent  surface- 
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flow  takes  place  towards  the  end  at  wliicb  the  cold  is  applied.  To 
sustain  this  circulation.  Heat  must  be  applied  at  the  opposite  end, 
otherwise  the  whole  water  in  the  trough  will  be  progressively 
cooled  down.  The  adequacy  of  the  cause,  however,  supposing  it  to 
operate  as  I  affirm,  is  disputed  by  Mr.  CroU,  on  the  ground  that,  as 
the  utmost  difference  iu  downward  pressure  which  can  be  now 
made  out  to  exist  between  the  Polar  and  Equatorial  columns,  is  not 
more  than  the  equivalent  of  10  feet  of  sea-water,  it  is  quite  pre- 
posterous to  suppose  that  so  small  a  force  should  put  in  movement 
a  deep  outflow  of  Polar  water  reaching  to  the  Equator.  Taking 
his  stand  upon  the  experiments  upon  the  motion  of  water  along 
channels,  made  by  M.  Dubuat,  who  found  "  that  when  the  inclina- 
'*  tion  was  1  in  500,000,  the  motion  of  the  water  was  barely  per- 
"  ceptible,"  and  '*  that  when  the  inclination  is  reduced  to  1  in 
*'  1,000,000,  all  motion  ceases,*'  Mr.  CroU  maintains  that  as  the 
inclination  afforded  by  the  difference  of  temperature  between  the 
sea  in  the  Equatorial  and  Polar  regions  does  not  equal  one-third 
of  this,  it  can  have  absolutely  no  effect  whatever  in  producing 
movement.  But  the  experiments  of  M.  Dubuat  had  reference,  not 
to  a  alow  restoration  of  eguiltbrium  produced  by  the  motion  of  water 
on  itself y  but  to  the  sensible  movement  of  water  flowing  over  sclid 
surfaces  and  retarded  by  its  friction  against  them ;  and  I  have  the 
authority  of  Mr.  Hawksley  (whose  large  experience  in  the  con- 
struction of  Waterworks  enables  him  to  speak  with  high  authority 
on  this  point)  for  the  statement,  that  whilst  the  latter  source  of 
retardation  is  one  with  which  Hydraulic  Engineers  are  well 
acquainted,  the  fi-iction  with  which  the  former  is  attended  is  so 
slight  that  it  is  altogether  di^r^arded  in  practice.  According  to 
Mr.  Cix)ll,  if  a  trough  of  a  length  more  than  1,000,000  feet  long  were 
filled  with  water,  and  the  density  of  the  column  at  one  end  were 
increased  to  such  an  extent  that  its  downward  pressure  should 
exceed  the  downwBrd  pressure  at  the  other  end  of  the  trough  by 
the  weight  of  one  foot  of  water,  that  disturbance  of  equilibrium 
would  remain  permanent,  since  it  would  **  be  totally  inadequate  to 
"  overcome  the  mere  molecular  resistance  of  the  water  to  go  into 
*'  motion."  Now  not  only  Mr.  Hawksley,  but  every  high  Mathe- 
matical authority  whom  I  have  consulted,  has  assured  me  that  the 
assertion  that  the  "  viscosity"  of  water  would  be  adequate  to  pre- 
vent water  whose  equilibrium  has  been  disturbed  to  the  extent 
just  mentioned,  from  ever  recovering  it,  is  totally  inadmissible. 
However  slow  the  motion  might  be,  motion  would  most  assuredly 
be  induced;  and  however  small  its  original  rate,  a  momentum 
tending  to  its  continuance  must  be  generated  from  the  instant  of  its 
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€ommencement ;  so  that  if  the  initiating  force  be  in  constant  action, 
there  will  be  a  progressive  acceUration  of  its  rate,  until  the  increase 
of  resistance  equah'zes  the  tendency  to  further  acceleration.  Now 
if  it  be  admitted  that  the  propagation  of  the  disturbance  of  equili- 
brium from  one  column  to  another  is  simply  retarded,  not  pre- 
vented, by  the  "  viscosity "  of  the  liquid,  I  cannot  see  how  the 
conclusion  can  be  resisted,  that  the  constantly  maintained  difference 
of  Gravity  between  the  Polar  and  Equatorial  columns  really  acts 
xks  a  vif  viva  in  maintaining  a  Circulation  between  them. 

138.  Though  at  first  characterizing  the  Polar  underflow  to  the 
Equator,  and  its  uprising  there  to  the  surface,  as  a  "  supposition 
highly  improbable,"  Mi%  Croll  has  now  been  led  by  the  *  Challenger* 
observations  to  admit  its  existence ;  but  still  tenaciously  holding 
to  his  preconceived  theory  that  there  can  be  no  Ocean  Circulation 
other  than  that  which  is  produced  by  Wind,  he  gives  the  following 
as  ^i«  explanation  of  what  he  calls  the  Polar  under-current.  The 
part  of  the  Oulf-Stream  which  is  propelled  northwards  by  its 
original  vis  h  tergo,  entering  the  *'  closed"  Arctic  basin,  must  force 
out  of  it  a  quantity  of  water  equal  to  that  which  is  driven  in ; 
and  this  it  is  which  finds  its  Way  along  the  bed  of  the  North 
Atlantic  towards  the  Equator ;  the  initial  force  given  by  the  Trade- 
winds  to  the  Equatorial  current  thus  serving  not  only  to  carry 
Equatorial  water  into  the  Arctic  basin,  but  also  to  bring  an 
equivalent  amount  of  Polar  water  back  to  the  Equator.  This  view 
appears  to  me  open  to  the  following  obvious  objections : — 

a.  Though  Mr.  Croll  speaks  of  the  Arctic  bstsin  as  "  closed,"  he 
seems  to  forget  that  it  is  not  closed  like  a  box,  which  can  only  hold 
a  certain  quantity  of  water,  and  into  which  no  more  can  be  forced 
in  without  forcing  out  an  equal  amount.  Mr.  Croll  must  know 
perfectly  well  that  it  is  like  a  lake-basin  (such  as  that  of  the  Lake 
of  Geneva)  lying  in  the  course  of  a  river,  from  whi(5h  all  the  water 
that  flows  in  at  one  end  (save  what  is  lost  by  evaporation)  flows  out 
at  the  other,  without  raising  its  level,  save  when  the  inflow  is  in 
excess  of  what  the  outflow  can  carry  away  in  the  same  time.  And 
if  a  northward  branch  of  the  Gulf-Stream  be  really  impelled  by  its 
initial  force  into  the  Arctic  basin,  the  first  effect  g£  such  inflow  will 
be  to  feed  an  equivalent  «ur^ic6-outflow ;  and  such  an  outflow 
is  represented  by  the  Greenland  and  Baffin's  Bay  currents,  which 
bring  down  quite  as  much  Polar  water  as  the  northwaiii  branch  of 
the  Gulf-Stream  can  be  reasonably  supposed  to  carry  into  the  Arctic 
basin.  Xo  such  inflow  can  produce  the  deep  outflow  of  glacial 
water  which  Mr.  Croll  regards  as  its  complement,  without  senstbly 
raising  tlie  level  of  the  basin,  as  in  the  case  of  the  Highland  sea-loch 
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(§§  3,  4),  80  as  to  do  so  by  excess  of  superinoambent  pressure ;  and 
since,  to  give  a  sensible  motion  to  this  outflow  (according  to  the 
experiments  on  which  Mr.  CroU  takes  his  stand),  a  foroe  equal  to 
1  in  height  to  600,000  of  length  is  required,  a  constant  elevation  of 
the  level  of  the  "closed"  Arctic  basin  must  be  maintained,  not- 
withstanding the  surface-outflow  just  alluded  to,  of  as  much  as  65 
feet,  to  produce  an  underflow  extending  6200  miles  to  the  Equator. 
That  such  an  elevation  can  be  maintained  by  the  residual  force  of  a 
northern  branch  of  the  Gulf-Stream,  of  which  the  rate  of  move- 
ment, after  it  has  been  broken-up  in  the  Mid-Atlantic,  has  come 
down,  between  Lat.  60^  and  65%  to  a  "set"  which  appears  to 
average  less  than  three  miles  per  day  (§  113),  seems  to  me  utterly 
incredible. 

6.  A  comparison  of  the  sectional  area  of  the  Gulf-Stream,  as 
shown  in  Section  III.,  with  the  sectional  area  of  the  Polar  underflow 
across  the  whole  breadth  of  the  Atlantic,  seems  to  me  to  show  the 
utter  inadequacy  of  the  former  to  give  motion  to  the  latter.  To 
this  it  is  replied  by  Mr.  Croll  (who  accords  in  this  view  with 
Professor  Wyville  Thomson),  that  the  communication  of  heat  from 
the  subjacent  crust  of  the  earth  to  the  cold  water  flowing  over  it, 
must  be  so  slow  that  an  almost  secular  movement  of  Polar  water 
would  be  sufficient  to  maintain  the  glacial  temperature  of  the  sea- 
bed. But  there  are  several  considerations  which  lead  to  the  belief 
that  the  movement  of  the  glacial  underflow  is  noi  of  the  extreme 
slowness  required  on  this  hypothesis.  The  surging-up  of  the  cold 
stratum  along  the  United  States  coast  (§  92),  and  its  passage  over 
the  ridge  in  the  Florida  Channel  (§  148),  could  not  take  place  imless 
it  had  a  sensible  movement.  And — ^what  is  perhaps  still  more  con- 
clusive— the  coldness  of  the  Equatorial  belt  (§  107)  could  not  be 
sustained,  unless  there  were  a  continual  uptoard  movement  of  the 
Polar  stratum,  necessitating,  of  course,  a  constant  horizontal  renewal 
of  that  stratum.  And  this  accords  with  the  indications  presented 
by  the  well-known  southern  transport  of  icebergs  across  the  line  of 
the  Gulf-Stream,  and  the  similar  transport  of  the  buoy  of  the 
Atlantic  Cable  of  1865  (§  104). 

c.  But  a  yet  stronger  objection  to  Mr.  Croll  s  doctrine  is  afforded 
by  the  fact,  which  was  predicted  by  myself  as  a  necessary  corollary 
of  the  doctrine  I  advocate,  and  has  been  clearly  established  by  the 
'  Challenger '  obervations,  that  the  glacial  under-flow  proceeding 
from  the  Antarctic  basin  is  much  more  voluminous  than  that  which 
proceeds  from  the  Arctic.  Now  as  the  Antarctic  basin  is  entirely 
open,  and  there  is  no  Gulf-Stream  to  force  water  into  it,  how  is  this 
fact  to  be  accounted  for,  unless  the  constantly-maintained  disturbance 
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of  thermal  equilibrium  is  accepted  as  its  vera  causa  f  The  expla- 
natioa  offered  by  Mr.  Croll  shall  be  given  in  his  own  words : — 
"  When  ^we  consider  the  enormous  amount  of  water  which  is 
*'  being  constantly  transferred  from  the  South  into  the  North 
"  Atlantic — a  quantity  which  to  a  large  extent  is  compensated  hy  cold 
"  currents  from  the  Antarctic  regions — we  readily  understand  how  the 
**  Polar  water  comes  nearer  to  the  sur&ce  in  the  former  ocean  than 
**  in  the  latter"  ('Nature/  May  21,  1874,  p.  53).— I  must  confess 
myself  ^entirely  unable  to  apprehend  Mr.  Croll*s  conception.  His 
words  seem  to  me  to  mean  that  there  is  (1)  a  continual  transfer  of 
Antarctic  water,  by  a  cold  under-current,  towards  the  Equator,  and 
(2)  a  like  continual  transfer,  by  a  warm  surface-current,  of  South 
Atlantic  water  towards  the  Arctic  Sea.  But  he  does  not  tell  us 
how  the  water  thus  continually  moving  from  the  South  towards  the 
North  Fole^fuZ^  its  toa^  hack  again ;  and  without  suoh  an  explanation 
his  hypothesis  is  obviously  inadmissible.  Further,  his  idea — ^bor> 
rowed  from  Professor  Wyville  Thomson — that  the  Antarctic  under- 
flow is  drawn  into  the  Intertropical  area  by  the  removal  of  its 
surface-water,  has  been  already  tried  by  a  competent  tribunal,  and 
found  wanting  (§  139). 

139.  Professor  Wyville  Thomson,  who  shares  Mr.  Croll*s  incredu- 
lity as  to  the  Thermal  Circtilation,  r^ards  the  Polar  under-flow  as 
an  indraught  into  the  Equatorial  area,  to  replace  the  surface-water 
which  he  represents  as  being  continually  swept  off  by  the  Equatorial 
current  and  transported  northwards.  Now  it  seemed  to  me  that 
on  the  axiomatic  principle  of  '* least  action,"  a  #tti/ac«outflow  will 
always  be  replaced  by  a  mir/oce-indraught,  wherever  this  can  be 
supplied ;  and  that  as  we  have  distinct  evidence  of  such  indraught 
or  supply-currents,  as  feeders  of  the  Atlantic  Equatorial,  in  the 
North  African  and  Guinea  current  on  the  northern  side,  and  the 
South  African  on  the  other,  the  uprising  of  the  whole  mass  of 
Equatorial  water,  so  as  to  produce  the  bottom-indraught  required 
to  bring  water  all  the  way  from  the  Poles,  is  physically  improbable, 
if  not  impossible.  In  order  to  obtain  an  authoritative  judgment  on 
this  question,  I  brought  it  before  the  Mathematical  and  Physical 
Section  of  the  British  Association  at  its  meeting  in  Edinburgh 
(1871);  and  the  verdict  unanimously  pronounced  by  the  able 
Physicists  who  took  part  in  the  discussion,  was  against  Professor 
"Wyville  Thomson's  hypothesis.  I  have  been  surprised,  therefore, 
at  seeing  it  reproduced  in  his  last  publication  on  the  subject,  as  if 
it  were  physically  adequate. 
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Appendix  III. — Thermal  Work  of  the  true  Gulf-Stream. 

140.  As  part  of  the  opposition  of  Professor  Wyville  Thomson  and 
Mr.  CroU  to  the  doctrine  of  a  General  Oceanic  Circulation  depends 
on  what  I  cannot  but  regard  as  a  very  exaggerated  estimate  of  the 
Thermal  work  of  the  true  Gulf-Stream  or  Florida  Current,  I  think 
it  desirable  to  append  to  this  Paper  a  concise  statement  of  the  pre- 
sent state  of  our  knowledge  on  the  subject';  deriyed  mainly  from  the 
investigations  of  the  United  States'  Coast  Survey.  And  as  Professor 
Wyville  Thomson,  in  his  discussion  of  the  subject  ('  Depths  of  the 
Sea,'  chap.  viii. ),  has  brought  prominently  forward  a  passage  in 
one  of  my  earlier  Lectures  (1870),  in  which  I  spoke  of  the  Gulf- 
Stream  movement  as  *'  a  peculiar  case  of  the  General  Oceanic  Circu- 
''  lation,  modified  by  local  conditions,"  I  think  it  desirable  here  to 
state  in  limine^  that  I  had  not  at  that  time  attained  to  the  clear  con- 
ception of  the  entire  difference  between  the  horizonUd  circulation 
produced  by  the  action  of  Wind  upon  the  surface,  and  the  vertical 
circulation  produced  by  disturbance  of  Equilibrium,  to  which  I  was 
led  by  the  discussion  which  took  place  upon  my  first  communication 
to  the  Boyal  Geographical  Society.  That  distinction  having  been 
very  plainly  set  forth  in  my  published  Paper  (*  Proceed.  Roy.  Geogr. 
Soo./  Jan  9,  1871,  p.  87),  and  in  my  Third  Beport  to  the  Eoyal 
Society,  I  cannot  but  regret  that  my  earlier  rather  than  my  more 
mature  conclusions  should  have  been  made  the  basis  of  Professor 
Wyville  Thomson's  criticism. 

141.  Considering  the  two  Circulations,  as  I  now  do,  to  be  entirely 
distinct,  and  fully  accepting  the  dependence  of  the  Gulf-Stream 
movement  upon  the  initial  force  communicated  by  the  Trade-Winds 
to  the  Equatorial  Current,  I  shall  now  follow  this  Current  through 
its  progress  from  its  origin  to  its  final  decline* 

142.  The  Equatorial  Current  is  Obtimatedby  Captain  Nares  to  have 
a  depth  of  not  much  more  than  50  fitthoms,  and  an  average  rate  of 
0*75  mile  per  hour,  at  the  surface,  coming  down  to  0*4  mile  at 
50  fathoms.  As  his  report  does  not  contain  details  of  its  thermal 
condition,  I  avail  myself  of  the  temperature-observations  taken  in 
the  New  York  School-Ship  'Mercury'  in  1871  (kindly  supplied 
to  me  by  Professor  Draper),  which  give  means  of  comparison 
between  the  surface  and  sub-surface  temperatures  of  the  Equatorial 
Current,  and  those  of  what  may  be  called  the  head  water  of  the 
Florida  Current  within  the  Gulf  of  Mexico.  The  *  Mercury'  crossed 
ihe  Atlantic  in  the  month  of  March  from  Sierra  Leone  to  Barbadoes, 
running  before  a  nearly  steady  E.N.E.  Trade-wind,  with  an  Atmo- 
spheric temperature  ranging  from  77°  to  83°,  the  surface- temperature 
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of  the  Sea  ranging  from  Td''  to  80.  At  a  depth  of  100  fathoms,  the 
temperature  was  62^;  while  at  200  fitthoms  it  was  found  to  be  every- 
where(8ave  in  oomparativel  j  shallow  water,  §  74)  between  51^and  53^, 
the  mean  of  eight  observations  being  exactly  52^.  Having  proceeded 
from  Barbadoes  to  St  Thomas,  the  '  Mercury'  sailed,  during  the  first 
fortnight  of  April,  along  the  southern  side  of  Porto  Bico,  St.  Domingo, 
and  Cuba,  finding  deep  water  everywhere ;  and  then,  rounding  the 
western  extremity  of  Cuba,  she  made  her  way  northwards  through 
the  Florida  ChanneL  Now  in  this  part  of  the  course,  the  tempera- 
ture of  the  Air  ranged  from  80*^  to  84°,  and  the  surface-temperature 
of  the  Sea  from  83*^  to  86®,  showing  a  considerable  elevation,  which 
is  probably  attributable  to  the  influence  of  continued  insolaticm  on 
the  Equatorial  Current.  But  a  still  more  marked  excess  shows 
itself  in  the  temperature  of  the  stratum  beneath ;  for  at  100  fathoms 
the  temperature  was  found  to  be  72®,  and  at  200  fathoms  62®  (in 
both  cases  ten  degrees  above  the  temperatures  at  corresponding 
depths  in  the  outside  Atlantic),  at  300  fathoms  54®,  at  400  fathoms 
50^,  and  at  500  fathoms  48®. — ^This  seems  to  indicate  that  the 
partial  separation  of  the  Caribbean  Sea  from  the  basin  of  the 
Atlantic  produces  somewhat  the  same  effect  upon  the  t^nperature  of 
its  deeper  water,  that  is  shown  in  a  much  more  remarkable  degree 
in  the  Mediterranean  ($  35) ;  for  if  the  bottom  inflow  of  Polar  water  be 
impeded  (though  not  altogether  prevented),  the  temperature  of  the 
whole  mass  of  the  water  that  is  not  directly  subjected  to  solar  in- 
fluence will  of  course  be  proportionally  higher.*  But  it  may  well 
be  that  the  force  of  the  surface-current,  when  embayed  in  the  land- 
locked basin,  carries  its  heated  stratum  to  a  greater  depth  than  it 
has  when  freely  moving  across  the  open  Ocean. 

143.  As  the  Current  nears  its  outlet,  however,  in  the  Florida 
Channel,  we  find  very  distinct  evidence  of  an  inflow  of  cold  water 
from  the  outside  ;  the  souroe  of  which  it  will  be  well  here  to  con- 
sider. Mention  has  already  been  made  of  the  Polar  Current  that 
impinges  against  the  Gulf-Stream  on  the  Banks  of  Newfoundland ; 
of  which  a  southward  extension  can  be  very  distinctly  traced  along 
the  sea-board  of  the  United  States,  as  a  distinct  band  of  separation 

*  It  18  remarkable,  howerer,  that  on  the  Moeqnito  Ooast—where  a  rerj  high 
surface-temperature  usually  prevaUs — the  sub-surfaoe  temperature  seems  to  cor- 
respond more  closely  to  that  of  the  outside  Atlantic ;  the  following  observations 
being  given  by  Ospt.  Maniy  from  the  journals  of  Mr.  Dunstenrille:— at  240 
fathoms,  48^ ;  at  386  fathoms,  43^;  at  450  fathoms,  42°.  This  difference  is  per- 
haps attributable  to  the  much  freer  and  more  direct  ooromunication  which  exists 
between  the  deeper  parts  of  the  toutliem  portion  of  the  Caribbean  Sea  and  of  the 
outside  Atlantic,  than  that  which  its  northern  portion  possesses. — Further  inquiry 
into  the  sub-snrfeoe  temperature  of  different  parts  of  the  Garibbean  Sea  and  t^ 
Gulf  of  Mexico  is  much  to  be  desired  on  rarious  grounds. 
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between  the  coast  line  and  the  Gnlf-Stream,  as  far  sonth  as  Cape 
Hatteras;  and  this  ''cold  band"  can  be  traced  southwards,  though 
without  perceptible  movement,  as  &r  as  the  Florida  ChanneL  For 
although  its  surface  may  be  warmed  by  an  overflow  from  the  Gulf- 
Stream  (as,  in  the  '  Lightning '  channel,  the  glacial  stream  from  the ' 
N.B.  is  overlain  by  the  warm  stream  from  thei  S.  W.),  yet  its  presence 
is  distinctly  indicated  by  the  rapid  descent  of  the  tiiermometer  at 
small  depths  beneath.  Thus  off  Sandy  Hook,  where  the  distance  of 
the  Gulf-Stream  from  the  coast  is  about  240  miles,  the  temperature 
of  the  surfisice  near  the  ooast  is  70^  in  summer,  rises  to  75^  at  about 
150  miles'  distance,  and  to  83"^  at  about  275  miles,  where  the  section 
crosses  i^e  warmest  band  or  axis  of  the  Gulf-Stream :  but  at  a  depth 
of  only  20  fittfaoms  in  this  intervening  band,  the  thermometer  falls  to 
60'';  at  100  fathoms  it  averages  about  47"";  at  200  fathoms  it  is  about 
43'';  at  300  &thoms  from  39''  to  42"^;  and  at  400  fathoms  from  37''  to 
40^  As  soon,  however,  as  the  '*  cold  wall "  has  been  passed,  the  ther* 
mometer  at  20  fathoms  rises  to  77^^;  at  100  fathoms  to  67'';  at  200 
fathoms  to  62^;  at  300  fitthoms  to  59"";  and  at  400  fitthoms  to  55"  or 
even  58". — ^The  breadth  of  this  "  cold  band  "  whose  continuity  with 
the  Polar  under*flow  beneath  the  Gulf-Stream  has  been  distinctly 
proved  by  the '  Challenger '  soundings  (§  92),  gradually  diminishes  as 
we  follow  it  southwards ;  but  a  continuity  of  low  temperature  is  dis- 
tinctly traceable  along  the  whole  length  of  the  Floridan  Peninsula, 
from  Cape  Canaveral,  where  its  breadth  is  about  35  miles,  into  th& 
Florida  Channel  itself.  Here  the  Gulf-Stream  is  separated  from  the 
American  shore-line  by  a  band  about  10  miles  broad,  in  which  the 
temperature  falls  within  100  fitthoms  to  50",  whilst  in  the  axis  of  the 
Stream  it  averages  75"  at  that  depth ;  and  very  distinct  evidence  of  the 
inward  movement  of  this  colder  band  is  afforded  by  the  &ct,  first 
pointed  out  by  Professor  Agassis*  and  since  verified  by  Capt.  E.  B. 
Hunt  (of  the  IJ.S.  Engineers),  that  the  Florida  Keys  and  Beefs  are 
slowly  but  steadily  extending  watwardi,^  During  rough  weather,  the 
sea  about  the  reefs  becomes  milky  frt>m  the  stiiring-up  of  the  deposit 
at  the  bottom ;  and  this  "  white  water''  is  invariably  drifted  to  the 
westward,  the  matter  it  carries  being  slowly  deposited  both  north 
and  south  of  the  line  of  Keys,  and  30  or  40  miles  to  the  southward 
of  them.  That  the  inward  counter-current,  of  which  this  fact 
affords  evidence  that  may  almost  be  called  demonstrative,  occupies 
not  only  that  shallower  portion  of  the  channel  which  follows  the 
coast-line  of  Florida,  but  the  lower  portion  of  the  deepest  part  of 
each  section,  where  it  underlies  the  axis  of  the  out-flowing  Gulf- 

♦  •  U^.  Coast  Survey  Beport,'  1851 ;  iiiid  Appendix  10,  p.  145. 1860. 
t  *  SiUiman'8  American  Journal,'  vol.  xxxv.  pp.  197-210  and  388-396. 
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Streamy  may  be  inferred  witii  equal  certainty  from  the  Tempera- 
tures met  with  at  different  depths  in  each  Section,  from  the  sur&ce 
downwards  (§§  144-8). 

144.  It  is  on  the  line  of  Section  taken  by  the  United  States  Coast 
Survey  in  1866,  between  the  Dry  Tortugas  and  Hayana,  wUkm  the 
Florida  Channel,  that  our  detailed  knowledge  of  the  Gulf-Stream 
commences.  The  breadth  of  this  channel  is  about  82  miles ;  and 
its  maximum  depth,  which  is  met  with  at  about  37  miles  from  the 
Cuban  shore,  is  845  fathoms.  On  the  northern  side,  the  bottom 
lies  in  terraces,  which  are  nowhere  abrupt ;  but  on  the  southern 
side,  about  halfway  between  the  deepest  part  and  the  Cuban  shore, 
there  is  a  steep  ridge  rising  about  400  fathoms  from  the  sea-bed,  so 
as  to  come  to  within  about  350  &thoms  from  the  sur&ce.  The 
course  of  the  bathymetrical  Isotherms  in  the  diffarent  parts  of  this 
Section  is  very  remarkable.  Instead  of  Ijing  parallel  to  the  sur&ce, 
they  follow  the  contour  of  the  bottom ;  the  colder  water  being  found 
much  nearer  to  the  mrfaee  in  the  shallower  than  in  the  deeper  portion  of 
the  channel.  The  following  is  the  bathymetrical  range  of  these  lines 
at  intervals  of  5° : — 

Temperatore.  Ranve  of  Depth. 

75^ 20  to  130  fathoms. 

70° 60  to  180        „ 

65" 75  to  250 

00° 90  to  320        „ 

56° 150  to  380        „ 

50° 200  to  440        „ 

45° 350  to  500 

40° 480  to  560 

35° 580  to  600 

Thus  it  appears  that  the  lower  half  of  this  channel  is  occupied  by 
water  whose  temperature  is  below  50^ ;  and  that  this  colder  water 
is  thrown  up  in  the  shallower  parts  of  it  to  within  200  fiatthoms  of 
the  surface.  Looking  to  the  steady  diminution  of  temperature  with 
depth,  until  a  temperature  of  35°  is  reached  at  about  600  &thoms, 
it  can  scarcely,  I  think,  be  questioned  that  the  whole  of  the  water 
below  the  bathymetrical  Isotherm  of  b(f  is  an  imoard  prolongation 
of  the  Polar  underflow ;  the  outflowing  Gulf-Stream  being  limited 
to  the  stratum  of  60°  or  upwards.  This  limitation  was  indicated 
also  by  the  deflection  of  the  Sounding-line  occasioned  by  the  current ; 
which  led  the  U.S.  Surveyors  to  the  conclusion  that  the  outwaidly 
moving  stratum  has  not  above  one4hird  of  the  actual  depth  of  the 
channeL  In  the  northern  half  of  this  section,  above  the  teiraces 
south  of  the  Florida  Bee&,  the  water  lies  almost  mottonless ;  and 
the  eastward  flow  of  the  Gulf-Stream  is  limited  to  the  deeper 
southern  half  of  the  channel. 


Digitized  by 


Google 


Juke  1, 1874.]  APPENDIX  ni.-<3ULF-STREAM.  307 

145.  Frooeeding  about  120  miles  to  the  eastward,  we  find  that 
while  the  ohannel  (between  the  Sombrero  Lighthouse  and  the  Salt 
Key  Bank)  is  narrowed  to  45  miles,  and  its  maximum  depth  is 
reduced  to  600  fathoms,  the  eyidence  of  a  division  between  two 
strata  is  still  more  distinctly  marked  by  the  course  of  the  bathy- 
metrical  Isotherms.  The  northern  slope,  as  in  the  preyious 
instance,  is  the  more  gradual,  the  depth  being  only  about  120 
fathoms  at  a  distance  of  13  miles  from  the  American  shore ;  and 
here  we  find  that  while  the  temperature  at  50  &thoms  is  75^,  so 
rapid  a  reduction  shows  itself  with  increase  of  depth,  that  the 
bottom  at  120  fathoms  is  below  50*^.  In  mid-channel,  on  the  other 
hand,  where  the  depth  is  the  greatest,  the  line  of  50°  sinks  to  175 
fathoms,  while  towards  the  Salt  Key  Bank  it  is  found  at  200 
fathoms :  and  the  whole  mass  of  water  that  occupies  the  deeper 
portion  oi  the  channel  has  a  temperature  below  50^  the  thermometer 
showing  45°  at  250  fathoms,  40°  at  350,  and  35°  at  less  than  400.— 
Thus  it  seems  dear  that  the  colder  water  which  underlies  the 
warm  Gulf-Stream  surges  up  on  the  shallower  bottom  of  the  northern 
side  of  it,  so  as  to  rise  to  within  120  fathoms  of  the  surface,  though 
overlaid  by  a  thin  stratum  of  water  having  nearly  the  temperature 
of  the  Gulf-Stream  proper. 

146.  After  passing  Sombrero  Lighthouse,  the  channel  of  the 
Gulf-Stream  begins  to  turn  northwards;  and  the  next  line  of 
section,  taken  between  Garysfort  Lighthouse  and  the  Great  Bahama 
Bank,  shows  it  to  have  somewhat  widened,  and  at  the  same  time 
become  shallower.  The  total  breadth  of  the  channel  is  here  about 
60  miles;  but  of  this,  a  band  of  about  15  miles  broad  on  the 
Florida  side  appears  to  be  occupied  by  the  Polar  Stream.  The 
maximum  depth  in  mid-channel  is  about  500  fathoms;  and  the 
portion  of  it  that  exceeds  400  fathoms  in  depth  is  about  35  miles 
broad.  The  general  character  of  this  section  very  closely  approxi- 
mates to  that  of  the  Havana  section,  except  that  the  slope  of  its 
banks  is  more  equal.  It  is  only  on  the  American  side,  however, 
that  the  Isotherms  down  to  50°  run  upwards,  showing  the  approach 
of  the  colder  water  to  the  surfieioe.  Thus  the  temperature  of  55° 
is  there  found  at  125  fstthoms,  whilst  on  the  other  side  it  is  not 
reached  at  250.  At  350  fitthoms  in  mid-channel,  the  temperature 
is  below  50°,  and  in  60  fitthoms  more  it  is  reduced  to  40°.  Although 
the  temperature  does  not  seem  to  have  been  observed  at  depths 
much  greater  than  400  fathoms,  it  can  scarcely  be  doubted  that  it 
would  be  found  as  low  as  35°  in  the  deepest  part  of  this  channel,  as 
it  is  at  a  less  depth  in  the  Sombrero  section. 

147.  The  channel  again  contracts  and  diminishes  in  depth,  as  far 
YOU  xvni.  2  F 
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as  Cape  Florida,  between  which  and  the  Bernini  Ides  (the  part  known 
as  *  The  Narrows ')  its  sectional  area  is  smallest  While  its  whole 
breadth  is  not  much  more  than  40  miles,  the  Polar  stream  occupies 
15  miles  of  this  breadth  on  the  Florida  side ;  and  while  its  greatest 
depth  scarcely  exceeds  800  &thoms,  even  this  excess  only  extends 
over  a  breadth  of  abont  ten  miles,  forming  a  valley  on  either  side 
of  a  submarine  ridge.  The  Florida  slope  shows  a  well-marked 
succession  of  terraces,  whilst  the  Bernini  slope  is  very  steep.  It  is 
most  singular  to  see  how  the  bathymetrical  Isotherms  here  follow 
the  undulating  contour  of  the  bottom,  instead  of  lying  parallel  io 
the  surfiGMse ;  plainly  indicating  that  the  colder  and  heavier  water 
has  a  motion  of  its  own,  by  which  it  is  carried  up  the  slopes  of  the 
hillS)  instead  of  finding  its  level  in  the  valleys.  The  75*^  line, 
which  lies  at  the  surfeMse  on  the  Florida  side,  sinks  to  nearly  100 
flBktboms  in  the  deepest  part  of  the  channel ;  and  at  ten  miles  from 
Cape  Florida,  where  the  whole  depth  but  little  exceeds  160 
fisithoms,  the  water  has  a  temperature  of  70^  even  at  75  ^thorns, 
clearly  showing  the  extension  of  the  warm  stratum  to  that  side  of 
the  channeL  But  below  75  fathoms,  on  this  terrace,  the  tempera- 
ture fslh  so  rapidly,  that  45°  is  reached  at  140  fathoms ;  though  in 
the  deeper  channel  the  water  at  that  depth  has  a  temperature 
of  65°,  sinking  to  45°  at  250  fathoms.  No  temperature  below 
45°  is  recorded  as  having  been  observed  in  this  section ;  but  if  the 
rate  of  bathymetrical  reduction  between  200  and  250  fathoms  be 
continued  downwards  to  a  bottom  below  300,  the  temperature  of 
the  lowest  stratum  will  be  found  as  low  as  35°. 

148.  Although  the  temperature  of  35°  was  not  actually  observed 
either  in  the  Carysfort  or  in  the  Bemini  sections,  the  fact  that 
it  showed  itself  in  the  deepest  water  of  both  the  Sombrero  and  the 
Tortugas  sections,  and  in  the  latter  at  a  depth  of  less  than  400 
fathoms, — taken  in  connection  with  the  difficulty,  if  not  the 
impossibility,  of  otherwise  accounting  for  the  presence  of  water 
of  35°  within  the  Narrows, — seems  fully  to  justify  the  assumption 
that  a  glacial  stream  has  flowed  over  what  may  be  called  the  sub- 
marine watershed  between  Cape  Florida  and  the  Bemini  Isles :  and 
it  is  clear  that  in  so  doing  it  must  have  flowed  up  a  very  considerable 
asceut,  which  it  could  only  do  in  virtue  of  a  constantly  acting  pro- 
pulsive force.  This  is  strikingly  shown  in  Diagram  VII.,  which 
represents  the  longitudinal  course  of  the  bathymetrical  Iso&erms 
of  50^,  45°,  40°,  along  the  axis  of  the  Gulf-Stream  in  its  passage 
through  the  Florida  Channel. — The  •Challenger'  soundings  show 
that  oflf  Sandy  Hook  (No.  IV.)  a  temperature  of  40°  is  met  with 
below  the  Gulf-Stream,  at  between  600  and  700  fathoms,  coming  up 
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to  within  300  fathoms  of  the  S!irfiu)e  nearer  the  coast  line ;  and  that 
oiear  Halifax  (No.  IIL)  water  of  35^  rises  over  a  still  shallower 

DiAOBAM  vn. 


Lov«inn>aiAi  SaoncKc  w  Couan  or  Ofuur-GtUMAM,  mowoio  BAmnmRiOAL 
Ibothsbmi. 

lx)ttom  to  no  more  than  83  fathoms  from  the  snr&ce.  There  is, 
iiherefore,  no  improhability  in  water  of  the  same  temperature  finding 
its  way  through  the  Florida  Channel  into  the  Ghdf  of  Mexico. 

149.  The  most  striking  peonliarity  in  the  Thermal  condition  of 
ihe  Qnlf-Stream,  as  compared  with  that  of  the  Ocean  through  which 
it  flows  in  the  first  part  of  its  conrse,  seems  to  consist,  not  so  mnch 
in  its  more  elevated  snr&ce-temperatnre,  as  in  the  greater  thick- 
ness of  its  superheated  stratum ;  which  has  a  most  important  in- 
fluence alike  on  the  maintenance  of  its  surfEtce-temp^rature  when  it 
comes  to  be  exposed  to  an  atmosphere  colder  than  itself,  and  also 
on  its  power  of  imparting  heat  to  that  amosphere.  It  is  obvious  that 
i;he  thinner  the  superheated  stratum,  the  more  speedily  will  its 
temperature  be  brought  down  by  that  of  the  colder  air  above  it.  But 
it  is  also  clear  that  its  loss  of  heat  may  be  really  much  greater  than 
the  reduction  of  its  surface-temperature  would  indicate ;  for  as  £ast 
-as  its  superficial  stratum  is  cooled  down,  its  increase  of  density  will 
-cause  it  to  sink  until  it  meets  with  water  as  cold  as  itself,  the 
warmer  sub-surface  stratum  rising  into  its  place.  And  since  this 
process  will  continue  to  take  place  so  long  as  there  is  a  subjacent 
stratum  of  higher  tempeiature  than  the  superincumbent  atmosphere, 
the  «ur/ace*temperature  of  the  current  may  be  maintained  with  com- 
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paratively  little  rednctioD,  though  the  temperature  of  its  subjacent 
strata  may  have  been  reduced  almost  to  that  of  the  ordinary  Oceanic 
water  which]  it  overlies.  But  in  the  very  same  proportion  that  it 
thus  loses  heat,  will  it  impart  heat  to  the  Atmosphere  above ;  and  may 
thus,  by  warming  a  vast  body  of  air  which  is  rapidly  borne  towards 
North-western  Europe,  furnish  an  important  element  in  the  ameliora- 
tion of  its  climate.  The  dependence  of  the  retention  of  a  high  sur- 
face-temperature on  the  thickness  of  the  superheated  layer  is  well 
shown  in  the  contrast  between  the  Mediterranean  and  the  portion  of 
the  Gulf-Stream  that  lies  between  the  same  parallels.  For  while  the 
suiface-temperature  of  the  former  sometimes  rises  as  high  as  that  of 
the  latter,  it  is  subject  to  a  considerable  diurnal  range,  in  consequenoe 
of  the  thinness  of  its  superheated  stratum ;  while  its  seasonal  range 
closely  follows  the  temperature  of  the  atmosphere,  down  to  its  con- 
stant winter  mean  of  about  54*^.  But  in  the  latter  there  is  scaroely 
any  diurnal  range ;  while  its  winter-temperature  only  fieJls  from  77^  to 
72"^  off  Cape  Hatteras,  and  to  67°  off  Nantucket ;  for  as  a  tempeiatare 
of  60"^  or  upwards  extends  to  a  depth  of  from  200  to  300  fathoms,  the 
whole  of  this  sub-surface  stratum  must  be  reduced  to  that  standard, 
or  below  it,  before  the  tur/oce-temperature  would  fall  to  60*^. 

1 50.  The  thermai  power  of  the  Gulf-Stream,  or  of  any  similar  Cur- 
rent, must  depend  on  three  factors — (a)  the  Sectional  Area  of  the 
Stream ;  (6)  the  Bate  of  its  flow ;  and  (c)  its  Temperature. 

151.  It  is  impossible,  in  the  present  state  of  our  knowledge,  to 
arrive  at  any  exact  estimate  of  the  sectional  area  of  the  Stream ; 
since  it  is  for  the  most  part  only  from  the  Temperatures  of  its  dif- 
ferent strata  that  we  can  judge  whether  they  are,  or  are  not,  in 
movement,  and  what  is  the  direction  of  their  movement  If  we 
accept  the  conclusion  of  the  U.S.  Surveyors  (§  144)  that  in  the 
Havana  Section  the  depth  of  the  ouhoard  current  was  not  above 
one- third  of  the  depth  of  the  Channel, — averaging,  therefore,  about 
200  fiEithoms, — and  taking  the  average  temperature  at  that  depth  to 
be  about  60^  we  may  assume  that  the  stratum  extending  down- 
wards to  60"^  in  other  sections  represents  the  real  outwardly 
flowing  Stream.  Now  in  the  Cape  Florida  and  Bemini  Section,, 
the  line  of  60°  in  the  channel  of  the  Gulf-Stream  proper  has 
an  average  depth  of  about  175  fathoms,  or  1050  feet;  but  the 
breadth  of  the  outflowing  Stream  cannot  be  taken  (according  t» 
Professor  Bache's  estimate)  at  more  than  25  miles. — ^Mr.  Croll*s 
estimate  of  the  quantity  of  water  as  equal  to  a  stream  50  miles 
broad  and  1000  feet  deep,  appears  to  be  based  on  the  sectional  area 
of  the  entire  channel,  which  he  states  at  30  miles  broad  and  1950  feet 
deep ;  but  it  seems  clear  that  the  lower  portion  of  this  channel  must 
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be  occupied  by  an  in-^flomng  current ;  and  the  only  question  is  with 
respect  to  the  depth  at  which  [[the  reversal  of  the  flow  takes  place, 
as  to  which  there  is  room  for  difference  of  opinion. 

152.  The  mean  armwd  rate  of  the  Gulf-Stream  current,  however, 
can  now  be  positively  affirmed, — on  the  basis  of  a  large  number  of 
observations  taken  at  various]  periods  of  the  year,  and  correlated 
by  our  Meteorological  Department, — ^to  be  far  less  than  is  usually 
supposed ;  being,  even  in  the  '*  Narrows,"  where  the  current  is  most 
rapid,  not  more  than  <wo  mUea  per  hour,  or  48  miles  per  day.*  During 
six  months  of  the  year,  the  monthly  mean  is  hdovo  this  rate,  aver- 
aging only  34  nautical  miles  per  day ;  during  the  other  six  months  it 
is  above  this  rate,  averaging  60*6  miles  per  day,  or  2^  miles  per  hour. 
The  lowest  monthly  mean  (August)  is  30  miles  per  day ;  the  highest 
(July)  is  73'6  miles  per  day.j — ^But  the  rate  given  by  wr/ace-ob- 
servation  affords  no  indication  whatever  of  the  rate  of  movement 
in  the  sub-surface  stratum,  as  has  been  already  shown  (§  142)  in 
the  case  of  the  Equatorial  Current ;  and  our  knowledge  of  double 
cunents  would  lead  to  the  belief  that  it  gradually  diminishes  from 
above  downwards,  until  the  water  becomes  motionless,  or  nearly 
80,  as  we  approach  the  plane  of  reversal.  Hence,  taking  the  mean 
between  iu>o  miles  and  zero  as  the  only  guide  we  have,  the  average 
rate  of  the  whole  outflowing  stream  would  be  no  more  than  ofM  mile 
per  hour. 

153.  If  we  assume  the  limit  of  the  stratum  above  60°  as  that  of 
the  real  Gulf-Stream  current,  we  shall  find  its  a/oerage  temperature 
to  be  somewhat  higher  than  it  has  been  stated  by  Mr.  Croll,  who 
seems  to  have  taken  65*^  as  the  average  of  the  water  flowing  through 
the  entire  channel.  The  average  Mii/ac^temperature  of  the  Florida 
Channel  for  the  whole  year  is  80*^ ;  and  we  may  set  the  average 
of  the  entire  outgoing  Stream,  down  to  the  plane  of  60**,  at  70°, 
instead  of  65°  as  estimated  by  Mr.  Croll. 

154.  The  prevalent  doctrine,  however,  of  the  persistence  of  this 
temperature,  with  but  very  trifling  reduction,  nearly  as  far  as  the 
Banks  of  Newfoundland,  is  based  on  observations  made  during  the 
Summer ;  when  the  Isotherm  of  70°  extends  north  of  the  parallel  of 

*  '  Correnta  and  Sur&oe  Temperature  of  the  North  Atlantic,'  1872,  p.  23. 

1 1  reproduce  these  figures  with  confidence,  as  presenting  the  nearest  approach 
to  the  true  state  of  the  case,  notwithstanding  Mr.  OrolFs  assertion  that  they  are 
altogether  erroneous  ( '  Philosophical  Magazine,'  March  1874,  p.  176).  Finding 
in  &e  Admiralty  chart  the  minimum  rate  to  he  32  miles  per  day,  and  the 
maximum  to  he  120,  Mr.  Croll  affirms  the  arerage  rate  to  he  the  arithmetical  mean 
between  these  two  extremes ;  namely,  76  nautical  or  87  statute  miles  per  day,  or 
fully  S^  miles  per  hour :  that  is  to  say,  he  makes  the  annual  mean  to  he  more 
than  double  the  monthly  average  for  six  months  of  the  year,  and  even  greaier 
than  the  highest  average  of  uny  one  of  the  other  six  months ! 
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40°  N.,  and  the  cooling  inflnence  of  the  atmosphere  is  consequently  at 
its  least.  In  Winter,  on  the  other  hand,  when  the  Isotherm  oT  60"^ 
follows  nearly  the  same  line,  the  snrface-temperature  of  the- 
Gulf-Stream  is  reduced  almost  to  that  degree  before  it  reach^ 
the  Banks ;  as  is  shown  in  the  following  Table,  derived  from  the^ 
Admiralty  Chart : — 


Winter. 

Spring. 

Summer. 

Antamn. 

Mean  of 

o 

o 

o 

o 

o . 

Gulf  of  Mexico 

73 

77 

83 

80 

781 

Florida  Channel       ..     .. 

77 

78 

88 

82 

80 

Off  Charleston 

75 

77 

82 

81 

78 
7^ 

Off  Cape  Hatteras    ..     .. 

72 

73 

80 

76 

S.E.  of  Nantucket  Shoals 

&J 

68 

80 

72 

71 

South  of  Nora  Sootia       .. 

62 

67 

78 

69 

69 

Thns  it  appears  that,  instead  of  a  loss  of  <»ily  5"^  in  the  northward 
flow  of  the  Gulf-Stre«m  from  Lat.  25°  to  Lat  S5^  the  average  loss 
for  the  whole  year  is  11^  And  the  cooling  inflnence  of  the  super- 
incnmbent  Air  on  the  Gnlf-^tream,  even  cU  its  d^e^^  amd  Btrongest^ 
is  manifested  in  its  loss  of  13°  of  Bnrface-temperatare  in  the 
Autumn,  and  of  15°  in  the  Winter,  although  its  passage  thus  far  is 
accomplished  in  from  forty  to  fifty  days.  During  this  time,  it  must 
be  remembered,  it  continues  to  lose  heat  by  evaporation  as  well  as 
by  radiation ;  the  large  amount  of  vapour  which  is  being  continually 
given  off,  being  made  manifest  by  its  precipitation  in  the  form  of 
fog,  when  the  Qxdf-Stream  encounters  the  Arctic  current  which 
meets  it  before  it  reaches  the  Banks  of  Newfoundland. 

155.  It  is,  again,  on  the  contrast  in  Temperature  between  the 
Qulf-Stream  and  the  Arctic  current, — ^not  between  the  Gulf-Stream 
and  the  ordinary  water  of  the  Atlantic, — that  the  prevalent  notions, 
respecting  its  special  heating-power  are  mainly  founded.  Tha& 
Admiral  Sir  Alexander  Milne,  proceeding  in  H.M.8.  *  Nile '  frorxk 
Halifax  to  Bermuda  in  May  1861,  found  the  temperature  70^ 
at  the  bow,  when  it  was  only  40°  at  the  stem ;  thus  showing  a 
difference  of  80°  within  the  ship's  length. — ^When,  on  the  other 
hand,  the  temperature  of  the  eastern  edge  of  the  Gulf-Stream  in  tiie 
earlier  part  of  its  course,  and  of  the  sauthem  edge  in  the  lat^r  part 
of  its  course,  is  compared  with  the  normal  of  the  neighbouring 
portion  of  the  Atlantic,  the  difference  is  found  to  be  comparative!;^ 
slight,  the  one  graduating  into  the  other. 

156.  The  average  rate  of  two  miles  per  hour,  which  the  Gulf-- 
Stream  has  in  the  Narrows,  is  maintained  to  Lat.  30°  N.;  but  it 
then  begins  to  show  a  decided  reduction,  Mling  to  40  miles  per  day 
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between  30°  and  33*^  N.  When  the  Stream  passes  Cape  Hatteras, 
and  its  land  side  is  pressed  on  by  the  Arctic  current,  this  com- 
pression seems  to  have  the  same  effect  in  increasing  its  velocity  that 
limitation  between  banks  would  exert ;  for  the  rate  of  flow  there 
rises  again,  sometimes  exceeding  fowt  wSU%  per  hour.  Captain 
Nares  estimates  the  breadth  of  the  Stream  at  that  point  at  60  miles, 
its  depth  at  100  fSathoms,  and  its  rate  of  flow  at  three  miles  an  hour. 
But  this  obyiously  refers  to  its  iwMT  edge,  since  the  American 
Surveyors  distinctly  state  that  the  rate  of  the  Stream  at  its  wXer 
edge  is  not  greater  than  from  10  to  20  miles  per  day. — The  direction 
of  the  Stream  is  gradually  changed  by  the  trend  of  the  coast-line,  first 
from  N.  to  N.E.  by  N.,  then  to  N.E.,  and  subsequently,  after  beiug 
subject  to  the  influence  of  the  Arctic  current,  to  E.N.E.  Part  of  this 
Easterly  deflection,  however,  is  probably  to  be  sttibuted  to  the 
greater  easterly  momentum  which  this  body  of  water  brings  with  it 
from  its  southern  source,  in  virtue  of  its  excess  of  rotary  velocity ; 
as  was  first  pointed  out  by  Captain  Maury,  whose  view  on  this 
point  was  adopted  by  Sir  John  HerscheL 

157.  Very  early  in  its  course,  the  Gulf-Stream  begins  to  show  a 
division  into  alternate  bands  of  warmer  and  colder  water;  and 
these  become  very  perceptible  before  it  passes  Charleston.  The 
cause  of  this  division  appears  to  lie  in  the  contour  of  the  bottom  in 
the  Florida  Channel ;  the  elevations  of  which,  as  already  stated 
(§  147),  throw  up  the  colder  water  of  the  deeper  stratum  nearer  to 
the  surface.  With  the  increase  in  the  breadth  of  the  Stream  as  a 
whole,  there  is  at  the  same  time  an  increase  in  the  distance  be- 
tween the  bands.  Thus  at  Cape  Hatteras,  where  the  *'  cold  wall " 
separating  the  Gulf-Stream  from  the  Arctic  Current  is  30  miles 
from  shore,  the  first  or  axial  band  of  the  Gulf-Stream  has  a  breadth 
of  47  mil^ ;  to  the  east  of  this  there  is  a  cold  band  25  miles  broad ; 
and  this  is  succeeded  by  another  warm  band  of  45  miles.  These 
two  warm  bands,  with  the  intervening  colder  band,  are  considered 
by  Professor  Bache  as  constituting  the  Ohdf-Sirtam  proper  ;  but  to 
the  east  of  this,  beyond  another  cold  band  of  37  miles'  breadth, 
there  is  still  another  warm  band  75  miles  broad.  Off  Sandy  Hook, 
where  the  Stream  makes  its  great  bend  to  the  East,  and  the  *'  cold 
wall "  is  at  a  distance  of  240  miles  from  the  shore,  the  '*  Gulf-Stream 
proper  "  has  only  increased  in  breadth  from  117  miles  to  127  ;  but 
the  breadth  of  the  second  cold  band  has  now  increased  from  37 
miles  to  60,  whilst  the  breadth  of  the  third  warm  band  has 
diminished  from  75  miles  to  50 ;  the  outer  portion  of  the  Stream 
showiug  an  obvious  tendency  to  lose  itself  in  the  general  mass 
<rf  Oceanic  water.    The  toUd  breadth  of  the  Gulf-Stream  is  stated 
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by  the  American  Surveyors  to  be  350  miles  off  Cape  Hatteras,  and 
410  miles  off  Nantucket ;  but  as  the  outer  boundary  is  not  well 
defined,  these  estimates  are  only  approximatiYe. 

158.  The  difference  in  the  rate  of  movement  of  these  bands  is 
probably  one  source  of  the  discrepancy  in  the  statements  given  by 
different  authorities,  as  to  the  rate  of  the  flow  of  the  Gulf-Stream 
as  a  whole.  It  is  commonly  said  to  pass  Nantucket  at  the  rate  of 
about  one  mile  an  hour ;  and  an  observation  cited  in  Blunt's  *  Coast 
Pilot  *  would  give  about  0-7  mile  per  hour  as  its  rate  between  W. 
Long.  57^  and  55^^  betweeii  the  4l6t  and  42nd  parallels  of  Latitude. 
Many  degrees  to  the  east  of  this,  however,  a  very  rapid  current — 
running  at  the  rate  of  even  four  miles  an  hour — ^has  been  occasion- 
ally observed ;  and  this  is  probably  due,  like  that  sometimes  seen 
off  Cape  Hatteras,  to  the  lateral  pressure  exertod  by  the  Arctic 
current,  which  comes  down  in  full  force  over  the  Banks  of  New- 
foundland, sometimes  extending  &r  to  the  southward,  directly  into 
the  course  of  the  Gulf-Stream.  It  is  during  the  early  months  of 
the  year,  that,  under  the  influence  of  the  N.  and  N.W.  winds  which 
then  prevail  along  the  coast  of  Labrador,  the  Arctic  current — 
bringing  with  it  immense  fields  of  Polar  ice — ^is  at  its  strongest; 
and  the  Admiraliy  Chart  shows  the  southward  extension  of  this 
field-ice,  between  March  and  July,  reaching  even  to  the  42nd  parallel 
between  the  meridiana  of  55^  and  45^  w.  long. ;  while  between 
April  and  June,  icebergs  range  as  far  South  as  89^  between  the 
meridians  of  50°  and  40^  This  enormous  body  of  Polar  ice-laden 
water  must  have  a  powerful  influence  both  on  the  movement  and 
on  the  temperature  of  the  Stream  against  which  it  impinges,  more 
especially  since  the  deep-floating  icebergs  will  bring  this  influence 
to  bear  directly  on  its  deeper  strata ;  and  it  is  considered  by  Mr. 
Findlay  that  ^  by  the  time  the  Gulf-Stream  has  reached  this  limit, 
''  its  original  character  is  so  thinned  out  and  expanded,  and  its 
**  specific  character  is  so  destroyed  from  this  cause,  and  from  the 
''  neutralizing  effects  of  the  Labrador  currents,  that  it  can  no  longer 
''  be  recognized  beyond  this  cold-water  gulf,  which  cuts  of^  as  it 
"  were,  its  further  progress,  and  which,  it  is  manifest,  it  can  neither 
"  bridge  over  nor  pass  under  "  (*  Proa  Boy.  Geogr.  Soa,'  Feb.  8, 1869, 
p.  107). 

159.  That  the  Stream  has  here  for  the  most  part  thinned-out  to 
a  comparatively  shallow  stratum  i-unning  over  much  colder  water, 
is  indicated  by  the  observations  of  Capt.  Chimmo  (Op.  cii.  p.  92  et 
8eq.)\  which,  were  made  in  July  1868,  on  the  axis  or  northern  border 
of  the  Gulf-Stream.  Thus  near  the  southern  edge  of  the  Grand 
Bank,  the  temperature  of  the  surface  being  65%  it  was  found  to  be 


Digitized  by 


Google 


JUKB 1, 1874,]  APPENDIX  m.— GULF-STREAM,  405 

only  50^  at  100  fathoms ;  and  a  large  ioeberg  was  met  with  as  far 
as  30  miles  south  of  the  Grand  Bank,  showing  the  southward  exten- 
sion of  an  underflow  of  Arctio  water,  althoogh  the  surface-tempera- 
ture of  62°  indicated  that  the  upper  stratum  consisted  of  Oulf-Stream 
water  flowing  in  a  very  different  direction.  "  Although  it  was  still 
**  150  feet  high,  and  nearly  400  immersed,  it  was  quickly  and  per- 
'*  ceptibly  undermining,  decomposing,  splitting  with  loud  reports 
*'  and  floating  away  in  large  portions  with  the  easterly  current." 
In  another  instance,  the  surfiEkce-temperature  being  61^  the  tempe- 
rature at  only  50  fetthoms*  depth  was  as  low  as  4*6° ;  but  there  waA 
here  probably  a  mere  overflow  of  the  surface-stratum,  corresponding 
to  that  which  extends  beyond  the  '*  cold  wall "  off  the  coast  of  the 
United  States  (§  92).  That  there  is  still  a  warm  band  extending 
to  a  considerable  depth,  seems  to  be  indicated  by  the  sounding  taken 
in  Lat  48°  80'  n.  and  Long.  38°"  50'  w.,  to  test  the  existence  of  the 
supposed  *'  Milne  Bank."  Here  the  surfieu^e-temperature  being  78°, 
the  temperature  at  100  Betthoms  was  62°,  and  at  300  fathoms  was 
55° ;  and  thus,  although  the  temperature  of  the  upper  stratum  was 
nearly  ten  degrees  lower  than  that  which  it  showed  off  Sandy  Hook, 
the  temperatures  at  100  and  800  fethoms  were  nearly  identical  with 
those  there  found  at  corresponding  depths,  and  were  above  those 
found  at  the  same  depths  and  under  almost  the  same  parallel  nearer 
the  coast  of  Europe ;  thus  showing  that  the  excess  already  noticed 
in  the  sub-surfeuse  temperature  of  the  Western  side  of  the  Atlantic 
(§  98)  extends  as  &r  north  as  Lat  48^°. 

160.  The  direction  of  the  Gulf-Stream  curr^it  is  here  so  nearly 
due  East,  that  we  should  naturally  look  for  its  continuation  across 
the  open  Ocean  in  the  same  direction.  After  passing  the  meridian 
of  40°  w.,  however,  we  find  the  summer  Isotherm  of  75°,  which  rises 
between  the  meridians  of  45^  and  65°  w.  to  the  north  of  the  parallel 
of  40°  N.,  and  the  summer  Isotherm  of  70°,  which  rises  to  48°  k.,  as 
well  as  the  winter  Isotherm  of  60°,  which  nearly  coincides  with  it, 
all  tending  BouAwardSj — ^the  first  very  abruptly,  the  second  and 
third  more  gradually  (see  Chart) ;  and  this  tendency  corresponds 
with  the  general  set  of  the  surface-current.  From  the  coiucidenoe 
of  these  fitcts,  there  can  be  no  reasonable  doubt  that  a  very  large 
portion  of  the  Gulf-Stream  here  takes  a  sotUkujord  direction,  passing 
first  SJL  towards  the  Azores,  and  then  due  S.  and  S.W.,  so  as  to 
return  off  Cape  Verde  into  the  Equatorial  Current, — ^thus  com- 
pleting, with  the  North-African  Current  (§  189),  the  "  shorter  circu- 
lation "  of  the  North  Atlantic.  This  concurs  also  with  the  results 
of  the  'Challenger'  observations  (§  98).  The  southward  deflec- 
tion of  the  Gulf-Stream  current  seems  dependent  on  an  tndraugJU^ 
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producing  a  snpply-ourrent  for  the  replacement  of  the  water  driven 
westward  by  the  Trade-winds  (§  139). 

161.  The  question  we  have  lastly  to  consider  is, — ^What  evidence 
can  be  adduced  of  the  extension  of  any  part  of  the  Golf-Stream 
proper^  on  the  easterly  line  of  direction  which  it  retains  on  the 
Meridian  of  40°  w.,  to  the  western  coast  of  Europe  ?  I  can  find  no 
other  than  that  variable  current  known  as  *'  Eennells ;"  which, 
flowing  eastwards  into  the  southern  part  of  the  Bay  of  Biscay,  is 
then  deflected  in  a  north-westerly  direction  by  the  turn  of  its  coast- 
line,  so  as  to  cross  the  Channel  towards  the  Scilly  Islands,  thence 
passing  to  the  S.W.  coast  of  Ireland.  The  strength  of  this  current 
mainly  depends  on  the  continued  prevalence  of  the  westerly  Anti- 
trades ;  and  it  concurs  with  that  general  easterly  "  set,"  which  is 
perceptible  over  the  whole  surface  of  the  Atlantic  between  the 
parallels  of  43°  and  55°  N.,  beginning  from  the  very  edge  of  the  Arctic 
current,  and  there  extending  as  far  as  10°  to  the  north  of  the  true 
Gulf-Stream,  of  which  it  is  obviously  quite  independent. — ^We  may 
also  probably  regard  as  eastward  extensions  of  the  Gulf-Stream, 
carried  further  than  usual  by  prevalent  winds,  those  bands  of  warm 
water  which  are  occasionally  met  with  in  the  Bay  of  Biscay ;  and 
it  seems  not  improbable  that  the  carrying  northwards  of  similar 
bands  by  the  general  Polar  indraught,  is  the  cause  of  the  peculiar 
local  elevations  which  are  to  be  met  with  between  Shetland  and  Ice- 
land (§  114).  But  neither  the  course  of  the  Atlantic  Isotherms,  nor 
the  comparison  of  temperatures  between  the  Atlantic  seaboard  of 
South-western  Europe  and  the  shores  of  the  Mediterrieaiean  under  the 
same  latitudes,  gives  the  least  reason  for  believing  that  the  winter 
temperature  of  Spain,  Portugal,  or  France,  is  raised  in  any  appreci- 
able degree  by  the  flow  of  water  from  a  southern  source ;  it  being 
only  when  we  pass  the  British  Channel,  that  the  northward  trend 
of  the  Isotherms  indicates  such  an  amelioration,  which  is  the  more 
pronounced  the  further  north  we  follow  it.  The  Winter  isotherms 
of  55°  and  50°,  indeed,  tend  sou^wards  as  they  approach  our  shores ; 
thus  showing  that  any  excess  of  «tr/ace-warmth  which  may  be 
brought  by  a  north-east  flowing  stream  is  lost  before  it  reaches 
them.  The  continuance  of  the  not^ward  course  of  the  Winter 
isotherms  of  45^°  and  41°,  on  the  other  hand,  shows  how  much 
more  effectual  is  the  heating  power  of  that  wihwwrface  stratum, 
extending  downwards  to  at  least  600  fathoms  (§  121),  of  whose  slow 
northward  movement  a  vera  cavsa  has  been  shown  to  exist  in  the 
constantly  renewed  disturbance  of  Thermal  Equilibrium  between 
the  Polar  and  Equatorial  portions  of  the  Oceanic  area.  To  assert 
that  this  is  nothing  else  than  an  extension  of  the  tr%e  GulfStrean^ 
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or  Florida  Current,  is  simply  (as  it  appears  to  me)  to  ignore  all  the 
evidenoe  of  the  complete  disintegration  of  that  current,  and  the 
loss  of  every  one  of  its  distinctive  attributes,  in  the  mid-Atlantic,, 
which  has  been  furnished  by  Hydrographic  inquiry. 


Fourteenth  Meeting,  15th  June,  1874. 

Major-Genebal  Sib  H.  C.  BAWLINSON,  k.c.b.,  Vice-President,  in 

the  Chair. 

Presentations.  —  J.  0.  Chadwick,  Esq. ;  Major  E.  Bearding 
Steward,  rjs. 

Elections. — Major-Oeneral  Benlinch  ;  Algernon  Brent,  Esq, ;  Samuel 
Bailey  Ooxan,  Esq. ;  Lieut.-Colonel  J.  O.  B.  Forlong  (Madras  Staff 
Corps) ;  Bdbert  Gordon,  Esq,,  c.e.  ;  George  Grantham,  Esq, ;  JET.  J. 
Jenkinson,  Esq.;  Bobert  Murray  Lowes,  Esq,;  Bev.  Bichard  Lewis, 
MJL. ;  The  Marquis  of  Lome ;  Archtbald  BMnson,  Esq. ;  Bobert  B. 
Smith,  Esq.;  Le  Vicomte  Ernest  de  S.  St.  Jean;  John  Mannere 
Sutton,  Esq. 

Principal  Accessions  to  the  Library  since  2nd  Juke,  1874. — 
'  Madagascar  and  Its  People.*  By  J.  Sibree,  Jun.  •  The  Desert  of 
the  Exodus.'  By  E.  H.  Palmer.  *  Bobinson  Crusoe,  with  Nautical 
and  Geographical  Notes.'  *  Viage  Pintoresco  por  los  Bios  Parand, 
Paraguay,  Sn.  Lorenzo,  Cuyabd,  y  el  Arino,  con  la  Descripcion  de 
la  Provinoia  de  Mato  Grosso.'  By  B.  BossL  Presented  by  tho 
author.  *  Facsimile  of  the  Hereford  *'Mappa  Mundi"  by 
Havergal  and  Haddon,  with  accompanying  Essay  on  Mediaeval 
Geography.'  By  W.  L.  Bevan  and  H.  W.  Phillott  'African 
Memoranda :  Island  of  Bulama.'  By  Capt.  P.  Beaver.  '  Annuaire 
de  la  Soci6t6  des  ifetudes  Japonaises.'  Album  containing  43  photo- 
graphic views  of  Madrid,  Alexandria,  and  Cairo,  and  two  albums 
containing  106  photographic  views  of  Constantinople  and  its  envi< 
rons.  Presented  by  C.  H.  Wallroth,  Esq.  •  Persia,  Ancient  and 
Modem.'  By  J.  Piggot.  Presented  by  the  author.  *  En  Sommer  i 
Island.'  By  C.  W.  Paijkull.  *  The  Structure  and  Distribution  of 
Coral  Bee&'  (2nd  edition).  By  Charles  Darwin.  Presented  by 
the  author.  *The  India  Directory,'  Part  I.  By  Captain  A.  D. 
Taylor.    Presented  by  the  author,  through  Messrs.  Allen  and  Co. 

Accessions  to  the  Map-Boom  since  the  last  Meeting  of  June  1st» 
1874. — 13  sheets  of  an  especial  Map  of  Hungary.  26  sheets  of  a 
Map  of  Central  Europe.     By  Sheda,  accompanied  by  three  books. 


Digitized  by 


Google 


408  PROVISION  FOR  DR.  LIVINGSTONE'S  FAMILY.        [June  15,  1874. 

398  sheets  of  the  Ordnance  Survey,  and  80  area  books.    Presented 
through  the  Director  of  Survey,  Sir  H.  James,  R.E. 

The  Ghaibman  said  tbat  he  had  been  requested  to  take  the  Chair  this 
evening,  in  the  absence  of  the  President,  who  had  been  obliged  to  go  to 
Cambridge  in  order  to  receive  an  honorary  Degree.  He  was  the  more  pleased 
on  this  occasion  to  take  the  Chair,  as  the  subject  to  be  brought  before  the 
meeting  referred  to  the  geography  of  Central  Asia,  in  which  he  had  always 
taken  the  greatest  interest,  and  to  which  he  had  devoted  many  years  of  study. 
But,  before  proceeding  to  the  actual  business  of  the  evening,  he  thought  it 
onlv  due  to  the  Society  that  he  should  notify  to  them  the  arrangements  that 
had  been  sanctioned  by  Her  Majesty's  Government  with  regard  to  the  late 
Dr.  Livingstone  and  his  famil}'.  He  believed  Sir  Bartle  Frere  had  informed 
them  on  a  previous  occasion  that,  in  addition  to  the  pension  on  the  Civil  List 
of  2001.  a  year,  which  had  been  bestowed  upon  the  Livingstone  family,  an 
application  had  been  made  to  Government  for  a  further  fixed  capital  sum  for 
the  family.  He  believed  the  sum  which  was  recommended  by  the  deputation 
that  waited  on  the  First  Lord  of  the  Treasury  was  10,000Z.  or  11,000/. ;  but 
the  Gk>vemment,  after  due  consideration,  had  thought  that  all  claims  would 
be  Uberally  met  by  a  grant  of  30002.  Besides  that,  the  Government  bad 
undertaken  to  pay  all  the  arrears  of  pay  which  were  due  to  Dr.  Livingstone's 
followers  and  servants.  On  their  arriving  at  the  coast  it  was  found  that  a  sum 
of  nearly  10002.  was  due  on  this  head,  and  the  Acting  Consul-General  at  Zan- 
zibar had  drawn  for  that  amount  upon  the  Geographical  Sodety.  The  Society 
naturally  felt  that,  although  they  took  the  greatest  interest  in  Dr.  Living- 
stoue's  proceedings,  they  were  not  properly  responsible  for  these  expenses ;  and 
when  Sir  Bartle  Frere  represented  this  to  the  Government  they  haid,  in  a  very 
£ur  and  liberal  spirit  consented  to  take  the  whole  expense  upon  themselves. 
It  would  be  understood,  therefore,  that  all  the  pecuniary  questions  relating  tt> 
Dr.  Livingstone's  late  Expedition  were  now  concluded. 

The  Chairman  then  introduced  to  the  meeting  Mr.  Schutleb,  the  Secretary 
of  the  United  States  Legation  at  St.  Petersburg,  and  a  very  distinguished 
traveller,  who  bad  recently  returned  from  a  most  interesting  journey  in  Central 
Asia.  He  was  one  of  the  very  few  Europeans — ^in  fact,  with  the  exception  of 
the  late  Arthur  Conolly  and  some  Russian  officers,  he  believed  the  only 
European — ^who  had  travelled  in  the  interior  of  Kokand  to  the  eastward  of  the 
present  Russian  possessions  at  Tashkend.  Mr.  Schuyler  would  now  give 
them  a  brief  account  of  his  travels. 

1.  A  MonOCs  Journey  in  Kokand  in  1873.   By  Eugene  Schuyler,  Esq. 
Mr.  ScHUTLEK  spoke  as  follows : — 

''I  had  the  good  fortune  last  summer  to  spend  about  eight  months 
in  Central  Asia.  I  started  from  St.  Petersburg  in  the  month  of 
Mareh,  and  went  by  way  of  Orenburg  and  the  Sir  Daria  to  Tash- 
kend, which  I  made  my  head-quarters  during  a  greater  part  of  the 
summer.  From  there  I  went  to  Samarkand,  and  spent  a  month  at 
Bokhara.  I  also  spent  a  month,  consisting  of  halves  of  June  and 
July  of  last  year,  in  Kokand.  I  returned  by  way  of  Isik-kul,  the 
former  Chinese  province  of  Kulja,  and  through  Southern  Siberia. 
I  left  Khojent,  the  lai^est  Russian  town  on  the  frontier,  on  the 
19th  June,  in  company  with  a  Russian  Engineer,  who  was  going 
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to  Kokand  to  buy  timber  to  constmct  a  bridge  over  the  Sir  Daria 
at  Khojent.  We  passed  one  night  at  Eostakos,  and  next  day 
arrived  at  Makhram,  a  frontier  town  with  a  large  square  fortress, 
containing  a  garrison  of  500  Kokand  troops.  The  town  itself  is 
nothing,  and  of  no  importance.  Erom  Makhram  I  went  to  the  town 
Kanibatam,  celebrated  even  in  the  times  of  Baber  for  its  almonds, 
and  from  there  through  Bish-Aryk  to  the  city  of  Kokand,  the  capital 
of  the  country.  Just  before  reaching  Bish-Ayrk,  I  had  to  pass 
through  a  stony  plain  of  about  ten  miles  wide.  This  plain  sur- 
rounds Kokand  on  all  sides,  except  on  those  nearest  the  mountain. 
There  is  no  water  there  at  all.  There  was  not  a  sign  of  verdure, 
and  the  wells  were  all  dried  up.  The  only  water  which  the  people 
had  was  brought  irom  the  streams  on  the  other  side  of  this  desert 
place.  I  was  detained  at  Kokand  for,  I  think,  four  or  five  days, 
while  information  was  sent  to  the  Khan,  who  had  gone  to  Namangan, 
of  my  arrival,  with  a  request  that  I  might  be  allowed  to  proceed  to 
him,  and  continue  my  journey.  I  had  brought  a  letter  of  intro- 
duction from  the  Acting  Bussian  Govemor-Oeneral  at  Tashkend, 
who  was  filling  the  place  of  General  Kaufmann.  While  at  Kokand 
I  had  the  opportunity  of  observing  the  city  and  the  inhabitants  to 
a  certain  extent,  and  to  notice  somewhat  about  the  trade :  but  I 
cannot  say  that  my  sojourn  there  was  eminently  pleasant;  for, 
although  during  the  day  I  was  allowed  freedom  of  action,  and 
could  go  where  I  pleased,  yet  it  was  intensely  hot,  and  I  was 
insulted  and  reviled  by  any  native  who  chose  to  do  so,  as  the 
Kussians — and  I  was  supposed  to  be  one — ^were  not  held  in  good 
repute.  Although  I  was  nominally  a  guest  of  the  Khan,  they  did 
not  choose  to  offer  me  a  lodging,  and  I  was  staying  with  some 
Eussian  merchants  in  a  serai,  but  I  was  shut  up  from  seven  in 
the  evening  until  five  in  the  morning,  just  when  it  was  cool  enough 
to  go  out.  Finally,  the  Khan  sent  permission  for  me  to  go  fiurther, 
and  I  went  to  the  north-east,  to  the  town  of  Balikchi.  I  arrived 
there  in  the  evening,  and  was  placed  in  the  court  of  a  small 
house,  where  I  was  very  uncomfortable;  but  I  was  told  that 
nothing  better  could  be  done  for  me  until  we  had  been  presented 
to  the  Khan  on  the  following  morning.  We  had  to  get  up 
about  five,  mount  our  horses,  and  ride  about  half  a  mile  along  the 
shore  of  the  river,  until  we  came  to  the  garden,  where  he  was 
residing  in  some  tents.  This  was  an  annual  tour  which  the  Khan 
makes  through  the  country,  not  exactly  for  the  purpose  of  col- 
lecting tribute,  but  to  receive  rich  presents  from  the  Beks,  who 
really  govern  the  country,  subject  to  him.  After  a  short  time  we 
came  to  two  lines  of  soldiers  dressed  in  the  most  singular  costumes. 
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some  with  nnifonns,  some  without ;  some  with  matchlocks,  some 
with  musketSy'Some  with  sticks,  some  with  sabres,  all  seated  cross- 
legged  at  the  side  of  the  road,  holding  their  arms  at '  {nres^it,'  in 
honour  of  the  distinguished  company.  We  then  had  to  walk  on 
foot  between  these  soldiers,  until  we  were  finally  seized  by  the 
•elbows  by  a  number  of  officials, — who,  I  found,  were  generals, — 
wearing  long  black  gowns,  and  three  epaulettes  each,  one  on  each 
shoulder,  and  one  in  the  middle  of  the  back.  They  pushed  us 
forward  until  we  got  in  front  of  the  garden,  where,  at  a  distance  of 
^00  feeti  xmder  a  small  green  tent,  we  saw  a  number  of  people 
seated.  It  was  so  &r  off  that  I  was  not  able  to  distinguish  the 
Ehan,  or  to  tell  how  he  looked.  We  were  told  to  make  a  deep 
l)ow,  which  we  did,  and  to  deliver  our  letters.  As  soon  as  we  did 
this,  we  were  taken  by  the  arms  and  dragged  back  again.  I  was 
astonished  at  this,  as,  knowing  something  of  the  customs  of  the 
country,  I  thought  it  was  preliminary  to  being  presented  to  him. 
Two  or  three  of  the  party,  especially  the  natives,  were  under  the 
impression  that  we  were  going  immediately  to  have  our  heads  cut 
off;  but,  as  it  turned  out^  we  had  nothing  to  fear  on  that  score. 
We  were  then  taken  to  the  house  of  the  Bek  of  Balikdii,  who  told 
us  he  was  ordered  by  the  Ehan  to  receive  us.  He  gave  us  his 
house  and  a  large  garden,  where  we  were  kept  for  three  or  four 
days,  and  we  were  allowed  to  go  out.  The  only  time  that  I  and 
my  interpreter  availed  ourselves  of  the  opportunity  to  lode  at  the 
large  wooden  bridge  that  crosses  the  river,  we  were  treated  with 
great  politeness ;  but,  when  we  came  back,  astonishment  was 
•expressed  that  we  dared  to  go  out  alone.  After  that,  even  when 
we  went  to  bathe,  we  had  ten  soldiers  to  guard  us :  I  suppose,  either 
to  prevent  our  attacking  the  natives,  or  the  natives  attacking  us. 
For  a  long  time  it  seemed  to  be  quite  undecided  what  we  should 
•do.  I  was  told  that  I  would  receive  a  passport,  in  the  form  of  a 
letter,  with  which  I  could  travel  anywhere  I  chose.  It  was  requested 
that,  after  I  had  finished  my  travels,  I  should  come  back  to  the 
Khan,  wherever  he  might  be,  and  thank  him,  and  have  the  honour 
of  a  personal  interview  with  him.  As  soon  as  I  received  the  pass- 
port to  go  further,  no  more  sheep  were  given  to  us,  and  it  was 
necessary  to  get  away  as  soon  as  possible,  in  order  not  to  starve. 
I  went  to  the  south-east,  through  the  land  which  lies  between  the 
Sir  Daiia  and  the  Naryn,  which 'is  the  most  fertile  part  of  the 
whole  country,  passing  a  small  range  of  hills  to  the  right,  until  I  * 
reached  a  little  town  near  the  Sir  Daria,  where  I  spent  the  night. 
We  subsequently  forded  the  Sir  Daria  in  very  large  carts,  and  the 
next  morning  reached  the  town  of  Andijan,  the  second  city  of  the 
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KhanatOy  liaying  a  popnlation  of  about  40,000  or  50,000.  It  is 
tolerably  well  built,  with  a  good  bazaar,  and  a  large  number  of 
aerais  and  mosques,  and  has  plenty  of  water  through  it.  The  Bek 
of  the  plaee  is  Muradin  Bek,  the  eldest  son  of  the  Khan.  He  is 
rather  more  oivilised  than  most  of  the  others,  because,  some  two 
years  ago,  he  spent  six  weeks  in  Tashkend  as  a  guest  of  the  Bussians, 
and  has  considerable  sympathy  with  them.  He  is,  in  eonsequence, 
very  nmdi  disliked  by  his  father,  who  is  very  jealous  of  him,  and 
afraid  he  is  in  some  conspiracy  to  deprive  him  of  his  throne.  He 
received  me  rather  better,  and  permitted  me  to  shake  hands  with 
him,  and  stand  on  the  outside  of  the  window,  while  he  sat  inside, 
and  held  some  conversation  with  me.  He  even  said  two  or  three 
words  in  Bussian.  He  presented  me  with  a  gown,  as  is  the 
custom. 

*•  After  two  or  three  days  I  went  still  to  the  south-east,  about 
40  miles,  to  the  town  of  Ui^,  which  was  the  extreme  eastern  limit 
of  my  journey.  I  was  desirous  of  going  to  the  east  through  the 
mountudn-pasees  as  &r  as  Eashgar,  which  was  only  five  days 
distant,  but  I  was  told  that  it  would  be  utterly  impossible  to  travel 
over  the  ground,  that  a  rebellion  of  Khirgiz  had  broken  out  in 
the  mountains,  and,  as  they  greatly  valued  my  life,  they  would 
not  dare  to  let  me  go.  After  considerable  negociation,  they  finally 
told  me  that  if  I  would  sign  a  paper  that,  in  case  I  was  killed, 
the  Bussian  Government  would  make  no  representation  on  the 
subject,  they  would  let  me  go.  I  knew  that  tiiat  meant  that  they 
would  kill  me  themselves,  and  naturally  refused  to  sign  the  paper. 
I  then  wished  to  go  south,  thinking  I  might  possibly  go  across  the 
Alai  range,  and  into  the  independent  country  of  Earat^in.  No 
European  has  been  to  Karategin,  and  it  was  a  country  which 
excited  a  good  deal  of  curiosity  on  my  part.  I  had  seen  a  great 
many  of  the  inhabitants  in  Kokand,  where  a  considerable  number 
are  employed  in  the  custom-house, — thickset,  stalwart  men,  speak- 
ing a  dialect  of  Persian.  Nearly  all  the  people  in  the  mountain- 
ranges  south  of  Khojent,  and  even  to  the  east  of  Tashkend,  speak 
dialects  of  Persian,  being  evidently  remnants  of  the  ancient  popu- 
lation, which  have  been  driven  further  and  further  up  into  the 
mountains.  I  had  heard  from  a  Bussian  refugee  in  Kokand,  that  on 
the  road  to  Karategin,  in  one  of  the  passes,  there  were  a  number 
of  inscriptions  in  a  European  language,  and  that  excited  my 
curiosity.  This  man  read  and  wrote  both  Bussian  and  the  Toorki 
language,  and  insisted  that  the  inscriptions  were  in  a  European 
language,  and  he  had  the  idea  that  it  was  a  souvenir  left  by  some 
traveller  who  had  passed  over  the  route.    If  this  is  true,  it  would 
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be  quite  worthy  the  attention  of  any  fatore  trayeller  in  that  r^on. 
There  are  no  remains  in  Ush  which  conld  possibly  be  said  to  be 
older  than  150  years,  and  any  story  about  Greek  soulptores  or 
Greek  temples  is  certainly  a  myth.  I  finally  obtained  permission 
to  go  to  Nangot,  thinking  that  if  I  once  reached  the  mountains 
I  should  get  along  perfectly  welL  I  had  not  the  slightest  fear  of 
the  Ehirgiz,  for  I  know  it  is  much  easier  to  deal  with  them  than 
with  the  more  settled  inhabitants.  The  Sirkar  gave  me  a  native 
mountain  servant  to  go  with  me,  and  I  had  my  interpreter  and  one 
servant  beside.  When  I  got  to  Orovan — a  place  not  marked  in  the 
map — I  found  I  was  on  the  road  which  led  directly  to  Margilan,  and 
it  was  almost  impossible  to  get  from  there  to  Naugot  I  was  very 
indignant  at  this,  and  the  man  confessed  he  had  deceived  me,  but 
had  done  so  by  superior  order,  because  my  life  was  too  valuable 
to  be  risked.  I  was  therefore  obliged  to  go  directly  to  Margilan. 
On  the  road  I  met  large  bodies  of  troops  which  were  being  sent 
against  the  insurrectionists.  The  Bek  of  Margilan  had  left  that 
place  and  gone  to  meet  the  Ehan,  so  that  I  remained  only  one  day 
at  Margilan ;  a  very  pretty  town,  flat,  with  a  good  many  gardens 
and  trees,  and  a  large  number  of  mosques  in  a  much  more  decora- 
tive style  of  architecture  than  is  usual.  From  there  I  went  to  a 
small  village  on  the  edge  of  the  waste,  to  which  all  the  water  has 
to  be  brought  from  Margilan ;  and  thence  passed  through  the  stony 
waste  till  I  reached  Kokand. 

The  city  of  Kokand  is  comparatively  modem,  having  been  built 
within  the  last  100  years.  It  is  nearly  square,  and  contains,  they 
told  me,  about  600  mosques,  each  one  having  30  houses:  this, 
giving  five  inhabitants — a  very  small  number — to  each  house,  would 
make  the  population  about  75,000,  which  I  should  think  was  about 
correct.  It  is  very  full  of  gardens ;  but,  owing  to  its  being  entirely 
fiat,  it  does  not  present  the  same  picturesque  aspect  that  the  town 
of  Tashkend  does,  though  the  streets  are  wider,  and  the  houses  in 
general  much  better  built  There  are  several  large  mosques ;  some 
holding  from  300  to  400  mollahs,  but  architecturally  of  very  slight 
importance.  One  of  the  new  ones  is  &ced  with  white  tiles,  and  is 
rather  pretty.  The  finest  building  is  the  fortress,  which  is  really 
the  palace  of  the  Khan.  It  was  built  in  1852.  It  has  turrets  at 
the  comers,  and  a  large  entrance  in  the  middle.  It  is  beautifully 
faced  with  arabesque  green  tiles,  with  large  inscriptions  from  the 
Koran  running  round  the  cornice.  I  was  not  admitted  to  the 
palace,  as  several  of  the  wives  of  the  Khan  were  still  there ;  but  the 
Atalik,  or  first  military  officer  of  the  country,  showed  me  through 
the  armoury  and  the  mint.    In  this  latter  place  they  were  not 
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coining  money,  but  making  silver  ornaments  for  horse-trappings,  as 
the  Master  of  the  Mint  exercises  at  the  same  time  the  fanotions  of 
Court  Jeweller.  One  of  the  most  amumng  things  in  the  armoury 
was  the  making  a  breech-loading  cannon.  There  was  a  12-pounder 
piece  well  under  way,  and  the  breech-loading  apparatus  seemed  an 
improvement  on  a  Russian  design,  but  the  cannon  was  not  rifled, 
and  the  balls  were  round.  At  the  muzzle,  too,  the  cannon  was 
rather  larger  than  at  the  breech.  At  the  same  time  I  was  shown 
four  rifles.  It  seems  that  two  had  been  stolen  from  Bussian 
soldiers,  and  the  whole  productive  force  of  the  country  had  for  two 
months  been  making  copies.  The  rifles  worked  pretty  well,  but  I 
could  not  imagine  how  they  were  going  to  make  cartridges  for 
them.  They  were  also  making  some  rockets,  which  really  were 
very  good.  The  bazaar  at  Kokand  is  by  &r  the  best  built  one 
that  I  saw  in  Central  Asia.  The  streets  all  cross  at  right  angles. 
There  are  many  shops,  built  of  burnt  bricks,  and  the  whole  is 
covered  by  a  roof. 

''  It  is  possible  to  walk  over  the  whole  bazaar,  from  one  end  to  the 
other;  and  all  the  avenues  leading  to  it  are  dosed  every  night, 
and  guarded  by  soldiers  stationed  there.  I  had  occasion  to  see 
these  men,  who  were  stationed  also  at  my  own  gates;  and  I 
found  them  very  amusing,  not  only  as  to  their  uniform,  but  as 
to  equipment.  I  could  not  help  noticing  that  at  least  two  words  of 
•command  were  English.  One  was  *  Carry  arms'  and  the  other 
'  Orja  arms,'  which  I  suppose  to  be  *  order '  arms,  as  they  brought 
their  muskets  down  to  the  ground.  A  great  many  of  these  men 
were  armed  with  wands  or  sticks,  which  made  me  think  that 
possibly  that  might  be  an  English  innovation.  The  bazaar  is  the 
personal  property  of  the  Khan.  Some  years  ago  he  took  possession 
cf  all  the  bazaars,  either  paying  small  sums  fur  them  or  else  taking 
them  without  payment,  saying  that  the  former  proprietors  had 
enjoyed  them  a  sufficient  time,  and  now  it  was  his  turn.  The 
revenues  are  considerable.  If  the  Eussians  should  take  possession 
of  Kokand,  this  no  doubt  would  be  of  considerable  advantage  to  the 
Treasury.  In  all  the  towns  they  now  have  the  bazaars  are  owned 
by  private  persons,  or  belong  to  some  mosque  or  school.  The  chief 
trade  with  Kokand  is  in  cotton  and  silk.  The  total  trade  of 
Eussia  with  Central  Asia  in  1867  was  £2,500,000.  In  1872  it  was 
set  down  at  £3,000,000,  but  as  over  £1,000,000  must  be  deducted 
from  that  sum  for  the  trade  of  the  Khirgiz  on  the  steppes,  the  total 
trade  would  be  only  £1,600,000,  which  would  show  a  falling  off. 
The  imports  to  Kokand  in  1872  were  £300,000,  and  the  exports  a 
little  less  than  £200,000.*' 
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The  Chaibmak  said  be  was  sure  tbe  meeting  felt  much  obliged  to  Mr, 
Schuyler,  who  had  told  them  a  great  deal  about  a  country  of  which  very  little 
was  known  before.  He  hoped  that  he  would  publish  an  account  of  his 
journey,  which  would  be  of  very  general  interest  both  in  this  country  and  in 
America. 

2.  Extracti  of  Letters  from  Members  of  Mr.  Forsytes  JMRssion  to  Kashgar 
relating  to  the  Geographical  BesuUs  of  the  Mission.  With  Bemarks 
by  Major-General  Sir  H.  C.  Kawlinsom,  k.ob,,  &o. 

I  PROPOSE  to  bring  before  the  Meeting  some  of  the  Geographical 
results  of  Mr.  Forsyth's  Mission  to  the  Ameer  of  Eashgar.  So 
much  has  been  written  of  late  years  on  the  subject  of  the  conntiy 
which  used  to  be  called  Western  China,  bnt  which  is  now  better 
known  as  Eastern  Turkestan,  that  I  may  presume  yon  to  be  ac- 
quainted with  its  general  features  and  history.  You  know,  for 
instance,  that  it  occupies  the  great  interior  basin  of  Central  Asia, 
intermediate  between  Russia  and  British  India,  being  bounded  on 
the  north  by  the  Thian-Shan,  or  Celestial  Mountains,  and  on  the- 
south  by  the  Euen  Lnen,  or  mountains  of  Little  Thibet.  Th& 
skirts  of  this  basin  bearing  an  alluvial  deposit,  and  being  watered 
by  streams  from  the  circumjacent  mountains,  are  well  cultivated 
and  densely  peopled ;  but  the  interior  is  a  desert  throughout,  com- 
posed, for  tbe  most  part,  of  a  sandy  waste,  with  forests  of  jungle- 
along  the  river-beds.  The  people,  who  are  descendants  of  the 
ancient  Ouigours,  are  a  fine,  frank,  hardy  race ;  Mahommedans,  but 
not  bigoted,  very  friendly  indeed  to  Europeans,  and  superior,, 
according  to  the  experience  of  our  officers,  to  all  other  Asiatics  with 
whom  they  had  come  in  contact.  Indeed,  the  pictures  given  by 
Mr.  Forsyth  and  his  officers  of  the  hospitable  and  unassuming: 
manners  of  the  people  of  Yarkand  and  Eashgar,  their  industry,, 
intelligence,  probity,  and  activity  both  of  mind  and  body,  impresa 
one  most  favourably  after  the  accouiits  one  generally  has  of  the^ 
^sloth,  and  dirt,  and  misery,  and  depmvity  of  the  East.  This^ 
country  maintained  its  independence  from  the  time  of  Timour  to 
the  latter  half  of  the  last  centuiy,  when  it  was  overrun  by  the 
Chinese,  in  whose  hands  it  remained,  with  some  rare  intervals  of 
partial  insurrection,  until  eleven  or  twelve  years  ago,  when  the 
nnited  people  rose  in  rebeUion  and  drove  out  their  Chinese  op- 
pressors, placing  themselves  under  the  rule  of  a  certain  Yacdb 
Beg,  a  Kokandi  of  Andijdn,  a  soldier  of  fortune,  who,  having  fled 
before  the  Bussians,  came  npon  the  scene  at  this  fortunate  moment^ 
Yaciib  Beg,  or  the  Ameer — as  he  is  now  called  in  virtue  of  a  firman 
from  the  Sultan, — has  proved  himself  a  very  wise  and  able  leader^ 
He  has  repressed  brigandage,   encouraged  trade,  raised  a  very 
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decent  military  foroe,  and  generally  strengthened  and  improTed  his 
country  :  his  only  &nlt,  indeed,  seems  to  have  been  a  certain  Inst  of 
territory,  which  has  prompted  him  to  extend  his  conquests  too  far 
to  the  eastward.  Not  content,  indeed,  with  Aksu  and  Tnr&n,  he 
has  pushed  on  to  Ooroomchi  and  Manas,  across  one  of  the  spurs  of 
the  Thian-Shan,  thus  coming  into  contact  with  his  old  enemies  the 
Chinese,  who  still  hold  Barkul  and  Hamil,  and  placing  himself  in  a 
somewhat  difficult  relation  with  the  Bussians  at  Kulja. 

Our  first  communications  with  this  Chief  were  opened  by  Shaw 
and  Hayward  in  1868.  Since  then  Mr.  Forsyth,  of  the  Bengal 
Civil  Service,  was  deputed  by  Lord  Mayo  to  Sashgar,  but  got  no 
farther  than  Yarkand,  owing  to  the  chief  being  engaged  in  fighting 
the  Tungans  at  Ooroomchi.  During  the  last  winter,  Lord  North- 
brook  has  resumed  the  idea  of  opening  out  commercial  relatious 
with  Turkestan,  and  has  sent  to  Eaahgar,  under  the  direction  of 
Mr.  Forsyth,  one  of  the  best-appointed  Missions  that  has  left  India 
since  the  days  of  Malcolm  and  Moimtstuart  Elphinstone.  Lord 
Northbrook,  indeed,  greatly  to  his  credit,  seems  to  have  recognised 
that,  in  visiting  an  almost  unknown  country,  there  are  other  things 
to  be  thought  of  besides  political  relations ;  that  it  is,  indeed,  of 
almost  equal  interest  and  importance  to  investigate  the  geography 
and  geology,  and  natural  history  of  the  country,  to  examine  into 
its  trade,  and  products,  and  manufactures,  to  collect  information 
regarding  its  ethnology,  and  the  religion  and  character,  and  man- 
ners and  customs  of  the  inhabitants.  All  these  objects  seem  to 
have  been  duly  cared  for  in  the  composition  of  the  Mission,  of 
whose  reports,  relating  mainly  to  geography,  I  propose  to  read 
extracts  to  you  this  evening. 

The  first  of  these  reports  which  I  shall  notice  is  one  relating  to 
a  journey  of  100  miles,  made  by  a  portion  of  Mr.  Forsyth's  party, 
to  the  north,  from  Eashgar,  into  the  Bussian  territory.  The  great 
result  of  this  journey,  and  one  for  which  we  have  been  watching 
for  the  last  ten  years,  is  that  we  have  now  joined  our  Lidian  trigono- 
metrical system  with  the  trigonometrical  system  of  Bussia.  The 
two  systems  indeed  now  overlap  by  40  miles.  Mr.  Trotter  thus 
describes  his  journey : — 

1.  Letter  from  Captain  Trotter,  r.b.,  to  the  Bight  Hon.  Sir  Bartle 

Frere. 
"  Mt  dear  Sir  Bartle,  <<  Eashgar,  January  24th,  1873. 

"  When  sending  you  a  few  lines  from  Yarkand,  I  promised  to 
write  more  at  length,  should  I  have  an  opportunity  of  leaving  the 
beaten  track  or  acquiring  any  really  new  geographical  information. 
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I  have  recently  returned  from  a  trip  to  (Lake)  Chadyr  Knl,  on  the 
Hussian  frontier ;  our  ground,  which,  although  it  has  been  traversed 
more  than  once  by  Bussians,  is,  at  all  events,  new  to  Englishmen. 

*'  The  British  envoy,  Mr.  Forsyth,  c.b.,  having  secnred  permission 
from  the  King  (or  rather,  I  should  say,  the  '  Ameer/  the  title  he 
has  recently  assumed)  for  the  despatch  of  a  semi-shooting,  semi- 
exploring  party  towards  the  north,  it  was  arranged  that  Dr. 
Stoliczka  and  myself  should  proceed  in  that  direction  under  the 
leadership  of  Colonel  Gordon.  It  was  our  first  departure  from  the 
high  road,  and  the  authorities  here  were  evidently  a  little  fearful 
that  they  might  not  be  able  to  restrain  the  roving  propensities  of 
60  many  foreigners,  and  so  insisted  before  we  left  that  we  should 
ti-ust  entirely  to  their  hospitality,  instead  of  taking  with  us  our 
own  tents,  baggage  animals,  &c.  Being  the  Eing*s  guests,  we  had 
naturally  to  give  way ;  the  consequence  of  which  was — doubtless 
as  intended — that  our  movements  were  not  so  free  as  they  would 
otherwise  have  been,  and  we  were  unable  to  carry  out  the  com- 
plete programme  of  our  leader,  which  included  a  visit  to  the  Chadyr 
Kul,  vid  the  Ghakmdk  Forts,  then  a  journey  eastward  across  the 
hills  to  the  Terekty  Forts  and  Pass,  and  thence  back  to  Eashgar. 
As  it  was,  we  were  only  able  to  carry  out  the  first  part  of  the  pro- 
gramme, and  from  Chadyr  Eul  we  had  to  retrace  our  steps  by  the 
way  we  went. 

"The  trip,  however,  was  very  interesting,  and  specially  so  to 
myself,  as  representative  of  the  Great  Trigonometrical  Survey  of 
India,  as  the  scientific  surveys  of  Bussia  and  England  have  now 
crossed  each  other  in  friendly  rivalry,  and  the  road  from  here  to 
the  crest  of  the  Thian  Shan  is  a  link  in  ihp  chain  across  Asia 
common  to  both  countries. 

**  We  left  civilisation  and  our  very  comfortable  quarters  at  Eash- 
gar on  the  last  day  of  the  old  year.  The  whole  of  our  personal 
^ggSLgo  ^^  carried  on  six  ponies.  Tables,  chairs,  and  such  like 
luxuries  being  left  behind.  For  the  first  two  or  three  days,  we  were 
somewhat  uncomfortable,  and  the  official  who  was  accompanying 
us  appeared  hardly  to  appreciate  the  importance  an  Englishman 
attaches  to  a  sufficient  supply  of  animal  food.  As  we  advanced  we 
fared  better  in  this  respect,  however ;  so,  after  the  unbounded  hospi- 
tality which  we  have  experienced  since  entering  the  country,  it  is 
hardly  fair  to  grumble. 

**  Our  first  day's  march  was  26  miles  to  Besdk,  a  village  in  the 
Upper  Artysh  district.  The  road  passes  along  the  east  wall  of  the 
city  of  Kashgar,  which  is  distant  about  5^  miles  in  a  north-westerly- 
direction  from  our  residence,  close  by  the  Yangi-sbahr  or  new  city. 
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Tho  Kona-sbahr,  or  old  city,  which  we  have  frequently  visited 
since  onr  arrival  here,  is  not  nearly  so  large  as  that  of  Yarkand, 
being  under  3  miles  in  circnmferenoe,  as  against  about  3^  at  Yarkand ; 
both  cities  are  surrounded  by  a  large  mud  wall,  varying  in  places 
from  20  to  40  feet  in  height,  and  of  great  thickness,  strengthened 
at  numerous  intervals  by  square  towers.  As  both  cities  are  built 
entirely  of  mud,  they  bear  a  family  resemblance  to  one  another, 
and  there  is  not  much  room  for  comparison  between  the  architec- 
tural beauties  of  the  one  and  the  other.  Two  branches  of  the 
Kizil  Su,  or  Kasbgar  Eiver,  flow,  the  one  on  the  north  the  other 
on  the  south  of  the  city,  meeting  at  a  point  about  21^  miles  south- 
east of  it.  Both  branches  are  crossed  by  well-constructed  timber- 
bridges.  At  this  season  of  the  year  there  is  very  little  water  in 
either  stream,  and  what  little  there  is  is  mostly  frozen,  so  that  it 
is  impossible  to  form  an  idea  of  the  discharge  during  the  spring, 
when,  owing  to  the  melting  of  the  snows,  the  river  is  at  its  highest. 
After  leaving  the  city  and  crossing  the  stream,  the  left  bank  of 
which  is  covered  by  tanneries  and  cemeteries,  the  road  is  nearly 
due  north,  and  enters  a  narrow  lane  between  two  mud  walls,  on 
either  side  of  which  are  enclosed  gardens,  fields,  and  hovels,  which 
continue  for  some  4  miles,  when  the  road  emerges  on  to  an  open 
stony  plain,  forming  a  very  gently-rising  slope  up  to  a  small  spur 
from  a  low  range  of  hills  running  from  north  to  east,  and  through 
a  gap  in  which  the  Eiver  Artysh  has  forced  its  way;  the  road 
passes  along  the  river-bed,  through  the  range,  and  crossing  to  its 
north  bank,  we  arrive  in  the  wide  and  fertile  valley  of  the  Artysh 
— a  name  given  to  the  whole  district,  which  comprises  several 
townships  scattered  over  the  valley — across  which  we  pursued  our 
way  for  several  miles  in  a  westerly  direction,  reaching  soon  after  dark 
Besak,  where  we  found  a  large  room  prepared  for  our  reception.  Here 
we  passed  the  night,  continuing  our  journey  at  about  nine  o'clock 
the  following  morning,  still  in  a  westerly  direction.  The  first  few 
miles  we  passed  over  fields,  well  irrigated  from  the  upper  branch  of 
the  Toyand  River.  This  river,  which  flows  from  the  Turgat  Pass, 
divides  into  two  branches,  where  it  debouches  into  the  plains  in 
the  Artysh  Valley ;  the  upper  one  flows  nearly  due  east,  and  is  the 
principal  source  of  irrigation  of  this  fertile  plain.  The  south,  or 
main  branch,  flows  south-east  into  the  River  Artysh,  which  is  said 
to  rise  in  the  Terek  Duvan,  on  the  road  to  Kokand.  On  entering 
the  Toyand  Valley,  here  about  2  miles  wide,  we  may  be  said  to  have 
furly  entered  the  Thian  Shan  Mountains — the  ridge  we  had 
crossed  in  our  previous  day's  journey  (and  which  at  its  highest 
part  is  only  a  few  hundred  feet  above  the  plain)  being  rather  an 
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isolated  ridge  than  a  portion  of  the  main  range.  In  marching  up 
this  open  valley  we  had  in  onr  view  on  our  left  the  rongh  serrated 
edges  of  the  Ming-yol  Hill — a  prominent  object  in  the  panoranuo 
view  from  the  roof  of  the  Embassy  buildings  in  Eashgar,  from 
which  it  has  the  appearance  of  a  large  isolated  hill.  On  going 
partially  round  it,  however,  it  appeared  to  be  only  the  end  of  a 
long  ridge  of  nearly  uniform  height  running  in  a  direction  a  little 
north  of  west,  and  of  which  I  hope  to  learn  more  in  subsequent  ex- 
plorations, as  it  lies  in  a  most  interesting  spot  in  the  angle  formed  by 
the  junction  of  the  Thian  Shan  with  the  Pamir  and  Alai  Steppes.  In 
continuing  our  march  up  the  valley  we  saw  in  front,  at  a  distance, 
however,  of  only  a  few  miles,  some  snowy  peaks,  the  same  that  are 
visible  from  Eashgar  behind  the  Artysh  ridge,  and  which  thence 
appear  to  be  peaks  of  the  main  range  nmning  south  of  the  Ghadyr 
Eul.  They  are  not  so,  however,  but  form  a  lower  range  of  hills 
running  nearly  parallel  to  the  main  range,  i.e.  from  west  to  east  After 
a  march  of  20  miles,  during  which  we  passed  on  our  right  the  old 
Chinese  outpost  of  Tessek  Tash  (or  Ebitai  [Chinese]  Earawul),  and 
5  miles  further  on  the  village  of  Tap6.  We  arrived  at  about 
4  o'clock  at  our  camping-ground  at  Chiing  Terek  (big  silver-poplar), 
a  most  picturesque  spot,  which  at  any  other  time  of  the  year  would 
have  been  most  lovely.  In  the  foreground  a  Eirghiz  village,  on 
one  side  of  which,  under  some  large  poplar  trees,  were  pitched  for 
oar  accommodation  a  couple  of  akooees,  or  felt-tents.  In  the  back- 
ground the  valley  suddenly  narrowed  and  passed  up  a  gorge  over- 
hung by  very  precipitous  mountains,  the  highest  of  which  was 
about  2700  feet  above  our  camp,  and  whose  dark  outline  against 
the  sky  formed  a  most  perfect  picture.  Leaving  this  camp  on  the 
third  day,  we  had  another  march  of  21  miles  to  the  Chakmdk 
Forts,  the  road  steadily  up  hill,  a  gentle,  but  regular  ascent  the 
whole  march ;  in  fact,  this  pass  to  Chadyr  Eul  is  open  to  laden 
camels  even  in  midwinter,  the  slope  from  the  Artysh  Valley, 
height  about  5300,  to  the  Turgat  Pass,  about  12,800  feet,  a  distance 
of  80  miles,  being  of  a  tolerably  uniform  slope  throughout,  and 
giving,  therefore,  a  regular  rise  of  about  100  feet  per  mile.  The 
road  is  good  all  the  way,  and  the  only  difficulties  are  where  it 
crosses  the  stream,  which,  at  this  season  of  the  year,  is  partially 
frozen  over  for  almost  its  entire  length. 

**  From  a  couple  of  miles  north  of  our  camp  the  valley  narrows  in 
places  to  a  breadth  of  about  200  yards,  and  continues  confined 
between  steep  precipitous  hills  for  about  20  miles.  At  10  miles 
from  the  commencement  of  this  defile  we  reached  the  Fort  of 
Mirza  Terek,  or  Pas  Eurgan  (Lower  Fort),  a  carefully-constructed 


Digitized  by 


Google 


Juke  15,  1874.]       MR.  FORSYTITS  MISSION  TO  KASHGAR.  419 

work,  which  would  give  a  great  deal  of  trouble  to  an  enemy :  both 
here  and  at  Chakmdk,  9  miles  further  up  the  stream,  the  over- 
hanging heights  are  so  precipitous  and  inaccessible  that  it  would  be 
almost  impossible  for  the  enemy  to  effect  a  lodgment  in  them.  The  fort 
itself,  which  covers  the  entire  breadth  of  the  valley,  about  260  yards, 
sweeps  the  whole  of  the  approach,  an  advance  along  which  would 
have  to  be  made  under  very  heavy  direct  fire  for  several  hundred 
yards ;  in  addition  to  which,  as  he  approaches  the  forts,  he  would 
be  exposed  to  a  very  severe  flank  fire  from  a  long  wmg  wall  builf 
parallel  to  the  course  of  the  stream  and  entirely  screened  from 
view  up  the  valley  by  a  natural  projecting  barrier  of  rock.  Two 
precipitous  hills  in  the  neighbourhood  of  the  fort  have  small 
redoubts  on  top,  which  would  materially  aid  the  defence.  A  few 
miles  further  on  we  came  to  the  Ghakm4k  Forts,  garrisoned  by 
some  200  men ;  a  place  which  nature,  aided  by  art,  has  made  so 
atrong  that,  if  well  defended  by  an  energetic  commander  with  good 
ti'oops  under  his  orders,  it  would  probably  be  almost  impregnable, 
and  the  outworks  are  so  judiciously  placed  that,  under  any  circum- 
jBtances,  an  army  would  probably  be  delayed  for  several  days  by  a 
very  much  inferior  force.  It  is  well  for  the  Ameer  of  Kashgar 
that  it  is  so,  for  the  road  across  to  the  Bussian  frontier  is  so  easy 
•even  in  midwinter  that  there  is  no  physical  obstacle  to  the  advance 
of  a  large  army.  On  the  south  side  of  the  Pass  grass  is  everywhere 
procurable  in  moderate  quimtities,  whilst  near  the  Pass  itself  there 
is  first-rate  grazing  ground  frequented  by  large  herds  of  Kirghiz 
ponies.  We  saw  several  hundreds,  said  to  belong  to  the  Kara 
Kirghiz  from  Almaty,  subjects  of  Bussia,  but  who  pay  a  certain 
amount  of  tribute  to  the  Ameer  for  the  privilege  of  grazing  in  his 
iterritories  during  the  winter  months. 

**  Firewood  is  not  so  plentiful,  and  from  Ghakmak  onwards  has  to 
be  carried ;  although  at  Balgham-bashee,  about  10  miles  to  the  north, 
A  fuel  of  an  inferior  quality  is  to  be  found. 

'*  There  are  two  roads  from  the  north  converging  on  to  a  point  a 
few  miles  north  of  these  forts ;  one  from  the  Suyok  Pass,  2  days' 
march  in  a  north-westerly  direction,  is  little  more  than  a  path,  and 
•cannot  be  traversed  by  horsemen ;  but  the  road  from  the  Turgat 
Pass,  about  30  miles  to  the  noi*th  of  the  junction,  is  used  by  laden 
•camels,  and  is,  in  fact,  the  most  used  caravcoi-route  from  Almaty 
•or  Fort  Vemoye.  On  leaving  Ohakmdk  our  conductor  tried  to 
•deter  us  from  going  on  by  warnings  about  the  cold,  and  only  took 
us  to  Balgham-baAee.  The  following  day,  however,  we  made  a 
inarch  of  15  miles  to  Turgat  Bala,  an  interesting  road,  as,  after 
(>assing  through  volcanic  rocks,  we  came  to  a  place  where  the  banks, 
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risiog  to  many  hundreds  of  feet  in  perpendionlar  height,  bore 
unmistakable  signs  of  being  the  crater  of  an  extinct  volcano.  Onr 
geologist,  Dr.  Stoliczka,  who  had  predicted  the  occurrence,  was  of 
course  delighted.  The  sportsmen  of  the  party  now  had  their  turn, 
and  leaving  the  main  valley  for  a  gentle  ravine  on  the  west,  we 
were  taken  for  several  miles  over  gently  nndnlating  grassy  downs- 
to  a  hill  where  we  were  promised  great  sport  after  the  *  Ovis  Poli,' 
well  known  by  repnte,  doubtless,  to  most  members  of  the  Boyal 
Geographical  Society.  Colonel  Gordon  and  myself  each  got  a  shot, 
but  the  intense  cold  at  this  great  elevation  (about  13,000  feet)> 
militated  very  much  against  us,  and  I  regret  to  say  that  we  failed 
to  secure  a  specimen,  although  Colonel  Gordon  got  two  fingers  badly 
frost-bitten  from  the  cold  contact  of  his  rifle.  We  were  accom- 
panied for  the  day  by  some  Kirghiz  sepoys  of  the  King's,  a  hxg& 
number  of  whom  are  attached  to  the  Chakm&k  command ;  admirably 
mounted  on  the  sturdy  ponies  *  for  which  the  countiy  is  fjEimous,. 
good  shots,  and  knowing  each  foot  of  the  surrounding  country,  they 
would  make  splendid  scouts  and  mountain  soldiers  in  time  of  war. 
In  the  present  time  of  profound  peace  they  keep  their  ponies,, 
hands,  and  eyes  in  capital  training  in  hunting  the  '  Ovis  Poli '  or 
'  guljd,*  the  name  by  which  it  is  here  known.  Within  the  last 
few  days  no  less  than  100  specimens  of  guljd  and  takd  (ibex)  have^ 
been  distributed  by  the  King  amongst  the  poor  in  the  city  of  Kaah- 
gar.  We  have  ourselves  several  specimens  that  have  been  sent  to 
us,  whose  skins  said  homs  will  doubtless  some  day  find  their  way 
to  Europe. 

**  You  may  perhaps  think  that  ponies  are  somewhat  out  of  place 
in  this  mountain  warfare,  and  so  I  thought  myself  at  first,  and  was- 
somewhat  surprised  at  the  look  of  astonishment  of  my  Kirghiz, 
guide,  when  he  saw  me  dismount  and  proceed  on  foot  to  stalk  some 
animals  that  I  had  seen  on  a  slope  about  a  mile  off.  Later  in  the 
day  I  experienced  their  value,  when  asking  the  whereabouts  of 
our  camp,  my  guides  pointed  to  the  other  side  of  a  range  to  our 
north,  and  said  there  were  two  roads,  one  round  the  base  of  the- 
hill,  and  the  other  over  it ;  I  naturally  preferred  the  shorter  one, 
but  was  somewhat  taken  aback  when  they  mounted,  and  at  once 
proceeded  to  scale  the  face  of  the  mountain,  going  up  a  spur  without 
any  visible  path,  covered  with  a  few  inches  of  sand,  and  so  steep 
that  it  was  necessary  to  zigzag  up  the  whole  way — ^a  height  of 


*  Oar  baggage-ponies  all  carried  a  couple  of  heavy  trunks,  with  bedding,  &o.  ^ 
piled  over  them ;  on  the  top  of  all  squatted  the  pony  attendant.  Thus,  with  a  t 
least  400  lbs.  on  their  bock,  they  would  steadily  keep  up  for  several  hours,  oil 
end,  an  average  pace  of  4  miles  per  hour. 
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more  than  1000  feet.  Had  we  not  done  it,  and  arrived  safely  at  th& 
top  and  then  descended  an  equally  steep  slope  .on  the  other  side,  I 
should  have  said  that  it  was  an  imposaihle  ride.  As  it  was  I  could 
but  change  my  opinion  as  to  the  utility  of  these  mountain  ponies.. 
At  the  top  of  the  ridge  I  had  hoped  to  get  a  good  view  of  the 
country  around,  but  the  evening  was  closing  and  the  intense  cold 
of  the  wind  (north-west)  so  bitter,  exceeding  anything  experienced 
on  the  Thibet  plains  on  our  journey  to  Yarkand,  that  halting  on 
the  top  was  quite  out  of  the  question,  and  in  the  few  seconds  that 
I  delayed  to  record  the  reading  of  my  aneroid  my  extremities- 
became  entirely  numbed. 

'*  Next  day  was  devoted  to  Shikar ;  and,  although  unsuccessful,  I 
thoroughly  enjoyed  a  very  long  day's  work,  and  learned  to  stalk  a  la 
Kirghiz f  the  modua  operandi  being  as  follows :  you  leave  camp  after  an 
early  breakfieust,  with  rifle  slung  on  your  shoulder,  and  mounted  on  a 
trusty  pony,  accompanied  by  a  couple  of  mounted  Kirghiz,  who 
have  their  long  matchlocks  slung  in  similar  manner.  You  wander 
along  over  hill  and  dale,  always  approaching  a  ridge  very  carefully,, 
and  peering  cautiously  over  the  edge.  If  game  be  seen,  you  drop 
back,  and,  after  carefully  reconnoitring  the  ground,  hold  a  hasty 
consultation  with  your  guides,  and  by  the  use  of  a  good  deal  of 
pantomime  and  a  few  Turki  words  come  to  an  understanding  as  to> 
the  mode  of  procedure  to  be  adopted.  Perhaps  the  ground  is  very 
open,  and  it  will  be  necessary  to  dismount  and  stalk  in  the  ordinary 
manner,  with  all  the  science  and  care  necessary  on  such  occasions. 
If,  however,  as  is  often  the  case,  in  going  along  a  lai^,  broad,  open 
valley  you  see  a  herd  disappear  behind  a  ridge,  perhaps  a  mile 
ahead  of  you,  you  exchange  glances  with  your  guides,  and  off  you 
start  as  fast  as  your  ponies  w^ll  carry  you — tearing  along  at  full 
gallop,  if  the  ground  will  admit  of  it— but  somewhat  modulating 
your  pace  if  the  ground  be  difficult  or  up-hill.  Assuming  that  the 
herd  is  advancing  quietly  and  at  a  moderate  pace,  you  calculate  the 
probable  part  of  the  ridge  which  they  are  likely  to  be  behind  at  the 
time  of  your  arrival,  and  never  draw  rein  until  you  reach  the  spot 
just  below  the  crest ;  you  then  dismount  and  steal  forward,  and  if 
your  stalk  has  been  judiciously  made  you  get  a  capital  chance.  If 
successful,  the  guides'  ponies  carry  home  the  spoil.  The  *  young 
men '  who  were  with  us  brought  in  four — ^not  bad  for  one  day's 
work.  The  great  beauty  of  this  sport  is  the  combination  of  the 
excitement  of  the  gallop  and  the  stalk,  and  the  great  quantity  of 
ground  that  can  be  covered  in  a  single  day.  We  were  shooting  at 
one  time  at  least  12  miles  from  camp.  In  the  lower  hills  are  the 
*  sheep,'  and  in  a  high,  rocky  range  to  the  north  ibex  were  said  ta 
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•abound,  but  in  ground  where  it  would  be  impossible  for  even  a 
Kirghiz  pony  to  follow. 

''  In  the  evening  I  took  some  star  observations  for  latitude,  but 
^on  may  imagine  that  I  spent  as  little  time  over  them  as  possible, 
•considering  that  the  thermometer  was  standing  at  10°  below  zero 
Fahrenheit,  with  a  bitter  wind  blowing  and  no  shelter.  At  night 
the  thermometer  outside  our  akooee  fell  to  26^  while  inside  it 
went  down  to  8^^  We  have  a  fire  in  the  middle  of  our  akooee 
when  we  turn  in,  which  keeps  us  tolerably  warm  until  we  get  to 
43leep ;  but  our  Hindustani  servants  must  have  had  a  hard  time  of  it 
under  a  very  thin  canvas  tent.  Some  poor  unfortunates,  our  pony 
a^ttendants,  had  to  sleep  in  the  open  air ;  but  really  they  did  not 
seem  much  the  worse  for  it  What  struck  me  most,  however,  was 
the  real  piety  displayed  by  our  Mahomedan  hosts  (in  which,  however, 
I  am  sorry  to  say,  our  own  servants  did  not  join),  as  every  morning 
at  break  of  day  we  were  woke  by  the  call  to  prayers,  and  nearly 
•every  man  in  camp  would  turn  out  to  worship,  with  the  thermometer 
at  25°  below  zero.  I  had  always  hitherto  somehow  associated  the 
Mahomedan  religion  with  a  warm  climate;  but  certainly  shall  not 
•do  so  again  after  the  experience  gained  on  this  trip. 

^  On  the  following  day  (sixth  firom  Eashgar)  we  rode  out  to  the 
Ohadyr  Kul  Lake  and  back  to  camp—a  ride  of  about  32  miles. 
Starting  early  in  the  morning,  with  the  thermometer  several  d^reee 
below  zero,  we  rode  about  13  miles  to  the  pass — a  gentle  ascent  up 
the  open  valley  until  within  a  mile  of'  the  crest,  when  the  rise, 
ihough  still  very  easy,  is  somewhat  steeper  (about  400  feet  in  the 
last  mile).  We  had  a  lovely  day  for  the  trip,  and  I  was  able  to 
jnake  careful  observations  for  the  height  of  the  pass,  which  I  make 
to  be  about  12,800  feet  above  sea-level  (this  is  calculated  from  an 
4t68umed  value  of  Eashgar  of  4200  feet,  and  liable  to  subsequent 
alteration).  Whilst  boiling  my  thermometer,  a  solitary  horseman 
•appeared  on  the  crest  above,  watching  me  intently.  The  Sepoy  who 
was  with  me  immediately  said  it  was  a  'Boos.'  After  exchanging 
a  few  words  he  retired,  when  I  followed  the  rest  of  the  party.  On 
reaching  the  pass  we  did  not  come  suddenly,  as  we  had  expected 
into  view  of  i^  lake,  but  had  to  go  along  a  spur  for  about  8  miles 
in  a  northerly  direction,  when  we  burst  suddenly  into  full  view  of 
the  lake  and  the  Tash  Eobat  Mountains  beyond — a  magnificent  pano- 
Tama,  to  which  full  justice  had  been  done  in  a  sketch  by  Colonel 
Oordon  while  waiting  for  me  to  come  up.  We  had  hoped  to  have 
descended  to  the  shores  of  the  lake,  but  the  official  who  was  with  us 
was  evidently  somewhat  in  doubt  as  to  the  ownership  of  the  country 
— whether  it  belonged  to  the  Ak  Padshdh,  or  to  Jenib  'Ali  (as  the 
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Ameer  is  always  called  by  his  people) ;  and  as  we  had  reoeived 
instructions  not  to  pass  the  frontier  line,  we  were  obliged  to  content 
ourselves  with  this  bird's-eye  view  of  it.  Of  oourse,  viewing  the 
lake  and  mountains  beyond  from  only  a  single  point,  it  was  im- 
possible to  form  any  accurate  idea  as  to  its  size,  but  the  Bussian 
maps  make  it  to  be  an  oblong,  about  14  miles  in  length  from  west 
to  east,  and  5  or  6  miles  in  breadth.  From  the  place  where  we  stood, 
about  8  miles  north  of  the  pass,  the  eastern  extremity  of  the  lake 
bore  a  little  to  the  west  of  north,  while  the  Tash  Bobat  Pass,  as 
pointed  out  by  our  guides,  lay  about  17°  further  to  the  west.  The 
lake  itself,  which  is  about  1500  feet  below  the  pass,  was  covered  with 
ice,  and  the  sleet  which  lay  on  the  top  made  it  difficult  to  distinguish 
between  it  and  the  nearly  level  plain  by  which  it  is  surrounded,  and 
which  was  covered  by  a  white  saline  efflorescence.  A  single  horse- 
man, near  the  edge  of  the  lake,  was  the  only  living  object  visible — 
a  curious  contrast  to  the  other  side  of  the  pass,  where,  within  a 
few  miles,  we  had  left  a  herd  of  several  hundred  ponies  grazing 
on  the  slopes  at  the  foot  of  the  precipitous  hills  forming  the  crest 
of  the  range.  These  extensive  grassy  slopes,  somewhat  resembling 
the  English  downs,  are  a  very  curious  feature  in  the  country,  and 
attract  not  only  the  large  flocks  of  ChdfoB  (in  one  of  which  Dr. 
Stoliczka  counted  no  less  than  eighty-five),  but  are  equally  attractive 
to  the  Kirghiz  as  grazing  ground  for  their  horses. 

*'  Looking  &om  our  elevated  position  above  the  lake,  there  appeared 
to  be  two  ranges  of  mountains — ^the  Turgat,  on  a  spur  of  which  we 
were  standing,  and  the  T^h  Kobat,  on  the  opposite  side  of  the 
lake.  Both  are  portions  of  the  Thian  Shan  range,  which  westward, 
like  the  Earakorum  eastward,  seems  to  lose  its  identity,  and  meiges 
into  several  comparatively  unimportant  minor  chains,  of  which  it  is 
impossible  to  say  which  is  the  main  one.  Hence  there  is  some 
difficulty  in  defining  the  watershed,  and  consequently  the  boundary 
between  Bussia  and  Eashgar.  The  Chadyr  Eul  Lake  lies  between 
the  two  ridges,  and,  as  far  as  I  can  learn  from  observation  and  from 
the  Bussian  map  I  have  seen,  there  is  no  drainage  out  of  it,  although 
several  small  streams  run  into  it.  The  map  includes  the  lake 
within  the  Bussian  boundary,  which  they  place  on  the  crest  of  the 
south  or  Turgat  range,  the  peaks  and  passes  of  which  are  ap- 
parently of  the  same  average  height  as  the  northern  range.  The 
authorities  in  Eashgar  claim  the  lake,  and  maintain  that  the  Tash 
Bobat  is  the  true  boundary ;  but  the  officials  on  the  spot  seemed  to 
take  a  third  view,  viz.,  that  the  lake  itself  was  the  boundary.  The 
Ak-sai  Biver,  which  rises  between  the  ranges  a  few  miles  east  of 
the  lake,  flows  into  Turkistan,  while  the  Arp^  rising  in  a  cor- 


Digitized  by 


Google 


424:  THE  GEOGRAPHICAL  RESULT^  OF  [June  15. 1874. 

responding  position  near  the  west  end  of  tHe  lake,  finds  its  way 
into  the  Syr  or  Jaxartes  Hiver.  This  would  indicate  the  lake 
itself  as  a  good  natural  boundary,  the  crest  of  the  Tash  Eobat  on 
the  east,  and  that  of  the  Turgat  River  on  the  west  completing  the 
line. 

"  The  general  run  of  the  crest  of  the  Turgat  range  is,  as  fiar  as  I 
could  judge,  from  west  to  east,  although  a  few  miles  west  of  the 
pass  it  takes  a  decided  bend  to  the  north-east:  the  peaks  also 
decrease  in  height  as  the  range  approaches  the  pass ;  the  highest, 
within  a  few  miles  of  it,  being  about  15,000  feet;  others,  away  to 
the  west,  being^apparently  a  couple  of  thousand  feet  or  more  higher. 
East  of  the  pass  again  the  hills  are  still  lower,  and  it  was  impossible 
to  judge  of  their,  general  direction,  though  from  the  Bussian  maps 
it  would  appear  to  run  in  a  south-east  direction.  I  had  hoped  that 
we  should  have  been  allowed  to  cross  the  mountains,  or  rather  high 
undulating  table-lands,  eastwards,  and  thus  get  a  very  complete 
idea  of  the  whole  range ;  but  the  officials  seemed  to  think  we  had 
seen  quite  enough,  and  we  had  to  return  to  Kashgar.  This  was  of 
course  much  to  be  regretted  from  a  geographical  point  of  view ;  but, 
on  the  other  hand,  we  ought  to  be  duly  grateful  for  having  been 
arllowed  to  stir  out  of  E^shgar  at  all — a  concession  on  the  part  of 
the  King  which  our  friends  in  Hindustan  best  acquainted  with  the 
country  and  its  ways  certainly  did  not  lead  us  to  expect  As  it  is, 
we  have  broken  the  ice,  and  there  is  every  hope  that  opportunity 
will  be  given  during  the  next  few  months  for  a  vast  increase  to  our 
store  of  geographical  knowledge. 

**  Henry  Trotter." 

Sir  Henry  then  continued :  The  discovery  of  an  extinct  crater 
on  the  outer  skirts  of  the  Thian-Shan,  alluded  to  in  this  letter,  is 
a  most  important  addition  to  our  knowledge  of  the  physical  geo- 
graphy of  the  region*  It  confirms  what  the  great  Humboldt  always 
maintained  with  regard  to  the  Thian-Shan,  but  what  the  Bussian 
geographers  have  recently  denied.  Severtsoff,  in  particular,  whose 
paper  was  published  in  a  recent  number  of  our  *  Journal,'  asserted 
that  there  was  no  trace  of  volcanic  agency  in  the  Thian-Shan» 
(See  *  Journal  of  the  Boyal  Qeographical  Society,'  vol.  xl.  p.  395.) 

The  next  Beport  which  I  shall  read  to  you  has  reference  to  a  trip 
made  by  Captain  Biddulph  to  the  eastward  of  Kashgar.  This  is  all 
entirely  new  ground,  which  has  never  before  been  travelled  by  any 
European.  Many  of  the  names  of  places  mentioned  are  very  im- 
portant and  curious.  Captain  Biddulph's  report  indeed  contains 
the  first  really  authentic  notice  I  have    seen    of   the  name    of 
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Yamanjar,  as  applied  to  one  of  the  Eashgar  rivers.  It  would  be 
inconvenient  at  present  to  take  np  the  old  question  of  the  fictitious 
travels  of  the  German  Baron ;  but  one  of  the  test-points  of  those 
travels  was  this  Yamanjar  Eiver*  supposed  to  pass  to  the  south 
of  Eashgar.  I  had  always  supposed  that  the  name  of  Yamanjar 
(stated  in  the  Foreign-Office  MS.  to  mean  '^  having  bad  banks  ")  was 
an  invention  bj  the  author  of  those  fictitious  works ;  but  I  now 
find  that  the  name  really  does  exist,  and  I  can  only  suppose, 
therefore,  that  Elaproth,  who  is  now  pretty  well  ascertained  to  be 
the  author  of  all  those  fictitious  travels,  obtained  the  name  from 
some  of  the  Chinese  authorities. 

2.  Export  of  Trip  from  Eashgar  to  MaraJbaahee.    By  Captain 

J.  BiDDULPH. 

**  Eashgar,  4th  February,  1874. 

'^  The  Ameer's  pennission  for  my  going  to  Maralbashee  having 
been  obtained,  I  left  Yengi  Shahr  on  31st  December,  1873,  Mirza 
Sufiee  Punjabashee  being  deputed  by  the  Ameer  to  accompany  me. 

**  Travelling  easily,  I  reached  Maralbashee  in  seven  marches.  The 
road  runs  for  the  entire  distance  along  the  course  of  the  Eashgar 
Eiver,  or  Eizzil  Su,  which  it  crosses  about  60  miles  from  Yengi 
Shahr.  For  the  first  40  miles  the  country  is  well  cultivated,  and 
there  is  no  want  of  population;  the  town  of  Fyzabad,  which  gives 
its  name  to  a  flourishing  district,  being  reached  at  35  miles'  distance 
from  Eashgar. 

"  At  a  little  more  than  half-way  from  Yengi  Shahr  to  Fyzabad,  the 
road  crosses  three  oonsiderable  streams  flowing  from  the  south  into 
the  Kizzil  Biver.  Their  names  were  given  ijie  as  the  Derbuchek, 
the  Chokanah,  and  the  Fyzabad,  and  I  was  told  that  they  are  all 
united  into  one  stream,  called  the  Yamanyar,  at  no  great  distance 
above  where  I  crossed  them.  Beyond  Fyzabad  habitations  become 
scarcer,  and  cease  altogether  at  Yengi  Awat,  46  miles  from  Eashgar. 
From  here  the  country  is  covered  with  low  bush-jungle  and  sand- 
hills, gradually  changing  to  forest,  which  becomes  continuous  shortly 
after  crossing  the  Eizzil  Su  to  vdthin  4  miles  of  Maralbashee.  No 
habitations  are  met  with  during  the  whole  of  this  distance  except 
posthouses,  at  intervals  of  about  15  miles,  which  are  erected  for  the 
use  of  travellers.  These  are  all  of  inferior  construction,  with  small 
accommodation,  one  of  them  only  consisting  of  a  single  room.  As  I 
took  no  tents  with  me,  I  used  the  posthouses  during  the  whole  time 
of  my  absence  from  Yengi  Shahr.  The  forest,  though  apparently  of 
great  extent,  contains  no  fine  timber,  the  only  tree  being  the  poplar 
(Tograk)^  of  stunted  growth ;  the  undergrowth  consisting  of  a  bush. 
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growiDg  to  a  height  of  about  8  feet,  a  thorny  bramble,  and  camel- 
thorn,  bnt  there  is  no  grass ;  the  soil  is  very  diy,  alluTial,  and 
coTered  with  a  thin  hard  omstof  soda,  which  crackles  under  the  foot 
at  every  step,  and  in  which  horses  sink  np  to  the  fetlocks.  The 
forest  abounds  with  gazelles  (AiUilope  guUuro8a)  and  hares,  but, 
with  these  exceptions,  is  singularly  wanting  in  animal  life.  For  a 
space  of  about  three-quarters  of  a  mile  on  each  side  of  the  river  there 
are  no  trees,  but  in  their  stead  a  belt  of  thick  high  grass,  like  what 
is  known  in  Indian  jungles  as  hurkut,  growing  to  a  height  of  from 
8  feet  to  12  feet.  In  this  are  tigers,  wolves,  the  large  deer,  called 
by  the  natives  'Bugha'  or  'Maral'  (apparently  Cenma  dajpku$\ 
gazelles,  foxes,  and  pheasants.  This  treeless  belt  is  dqubtless  caused 
by  periodical  changes  of  the  river-bed,  of  which  there  are  many 
evidences ;  the  fall  of  the  country  to  the  eastward  being  only  a  little 
over  500  feet  in  lUO  miles,  according  to  aneroid  readings  which  I 
took  daily,  the  river  making  frequent  turns  and  windings,  and  being 
level  with  its  banks,  so  that  a  very  slight  flush  of  water  would  cause 
an  overflow — the  current  not  being  rapid  enough  to  prevent  its 
freezing  sufficiently  to  admit  of  loaded  carts  crossing  it  with  ease. 
In  summer  it  is  crossed  by  a  bridge,  which,  however,  I  did  not  see, 
as  the  road  I  followed,  both  in  coming  and  going,  is  more  direct, 
thereby  saving  several  miles,  and  is  always  used  in  winter.  Within 
4  miles  of  Maralbashee  the  forest  ceases,  and  the  country  is  covered 
with  long  grass,  with  occasional  patches  of  scrub  and  swamp,  much 
resembling  the  Bohilcund  Terai.  In  this  are  dotted  about  small 
villages,  with  patches  of  cultivation  round  them.  The  grass  jungle 
extends  over  a  great  extent  of  country,  as  well  as  I  could  gather, 
both  to  the  north-east,  south-west,  and  eastward,  being,  doubtless, 
formed  by  overflows  and  changes  of  course  of  the  Eizzil  and  Yarkund 
rivers.  The  latter  liver,  I  was  informed,  flows  dose  to  Aksak- 
maral,  which  is  about  32  miles  south-west  of  Maralbashee. 

'*  Maralbashee,  or  Burchuk,  as  it  is  sometimes  called,  contains 
about  1500  inhabitants,  and  is  at  the  junction  of  the  road  from 
Tarkand  with  the  Easbgar  and  Aksu  road.  It  omtains  a  fort  and 
small  garrison  of  about  200  men ;  it  could,  however,  from  its  posi- 
tion, be  easily  and  quickly  reinforced,  either  from  Aksu,  Kashgar, 
or  Yarkand,  if  necessary.  The  Biver  Kizzil  flows  under  the  walls 
of  the  fort,  and  during  the  late  rebellion  against  the  Chinese  was 
made  use  of  by  being  dammed  up  and  turned  on  to  the  fort  to  break 
down  the  wall.  Where  I  crossed  it  on  the  road  from  Kashgar  it  is 
100  feet  wide,  level  with  the  bank,  but  flows  here  in  a  greatly 
diminished  stream,  about  25  feet  wide,  between  high  banks,  20  feet 
below  the  level  of  the  surrounding  countiy.    Its  character  was  so 
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altered,  tbat  it  was  only  after  repeated  assurances  from  the  natiyes 
that  I  satisfied  myself  as  to  its  being  the  same  stream. 

*'  llie  Hakim  Beg,  of  Maralbashee  district,  has  the  tiHe  ot 
Dadkhwah :  the  present  one,  hy  name  Ata  Bai,  is  an  Andijani.  He 
is  a  man  of  about  35  years  of  age,  with  especially  pleasant  address,, 
and  seems  mnoh  liked  by  the  people,  who  all  speak  highly  of  him. 

'*  The  natives  of  the  district  are  called  Dolans :  they  have  a  more 
Tartar-like  cast  of  countenance  than  Yarkandees  and  Eashgarees, 
and  are  said  to  be  distinguished  for  their  fondness  for  music  and 
singing.  They  are  said  to  be  descendants  of  priscmers  brought  in 
the  fourth  century  of  the  Hejra  by  Harown  Bugra  Khan  from  Mow- 
ralnahr,  and  forcibly  settled  in  the  country  between  Maralbashee 
and  Kuchar.  In  the  jungle  Tillages  they  excavate  houses  out  of 
the  ground,  making  grass  roofs  level  with  the  surface.  The  term 
Dolan  is  applied  generally  to  men  of  mixed  parentage. 

*'  The  fort  is  of  the  same  kind  as  others  we  have  seen  in  the 
country,  with  earthen  rampart,  about  30  feet  thick  and  25  feet  high, 
a  low  parapet,  forming  a  kind  of  covered  way,  and  ditch :  it  forms  a 
square  of  about  170  yards,  with  projecting  circular  bastions  at  the 
angles,  three  of  them  having  square  towers  on  them ;  also  a  cir- 
cular bastion  in  the  centre  of  each  fieice.  Close  outside  the  fort  is  a 
palace  lately  bxdlt  by  the  Ameer. 

'*  Nine  miles  to  tbe  north-east  of  Maralbashee  is  a  huge  black 
rock,  with  treble  peak,  rising  to  a  height  of  some  2500  feet  above 
the  plain,  apparently  basaltic :  it  is  very  rugged  and  quite  inac- 
cessible, and  forms  a  conspicuous  landmark.  It  is  called  *Pir 
Shereh  Euddam  Moortaza  Ali  Tagh.'  At  its  foot  on  the  north 
side  is  a  Mazar  of  great  sanctity.  The  Aksn  road  runs  within  a. 
mile  of  it,  and  travellers,  on  catching  sight  of  the  shrine,  dismount 
and  say  a  prayer. 

'*  Four  days  after  my  arrival  at  Maralbashee,  the  Dadkhwah  Ata 
Bai  came  in  from  Ooroomchi,  after  an  absence  of  ten  months :  he  had 
with  him  about  120  men,  and  had  been  present  at  the  recent  fighting 
at  Manas.  I  was  told  that  a  great  number  of  desertions  had  taken 
place  from  the  army :  upwards  of  400  men,  it  was  said,  had  deserted 
into  Eussian  territory.  Of  the  contingent  from  Maralbashee,  four 
had  been  kiUed  and  twenty  had  deserted. 

'*  From  Maralbashee  I  went  to  Gharwagh,  the  first  stage  on  th& 
Aksu  road,  a  village  of  about  250  inhabitants,  and  spent  several 
days  in  shooting  and  hawking.  I  was  especially  anxious  to  shoot  a 
tiger,  of  which  there  are  many  about,  but  was  unsuccessful  in  th& 
sea  of  high  grass  with  which  the  country  is  covered.  From  signs 
which  I  was  shown,  and  footprints  which  are  common  everywhere,. 
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and  judging  by  what  I  was  told,  there  is  no  doubt  that  the  tiger 
here  is  altogether  a  smaller  animal  than  his  Indian  congener ;  he 
seems  also  to  differ  considerably  in  his  habits,  prowling  ronnd  vil- 
lages at  night,  killing  dogs  and  sheep,  and  behaving  more  like  an 
Indian  panther  than  a  tiger.  The  natives  spoke  of  men  being  killed 
by  tigers  occasionally;  but  it  does  not  appear  to  be  a  common 
occurrence. 

'*  The  jungle  abounds  with  pheasants,  which  gave  good  sport 
vnth  hawks ;  and  I  also  saw  the  burgoots,  or  trained  eagles,  kill 
gazelles  and  foxes.  I  was  not  fortunate  enough  to  see  a  wolf  killed 
by  them ;  but  from  the  great  ease  with  which  an  eagle  disposes 
of  a  fall-grown  fox,  I  could  see  that  a  wolf  would  have  no  better 
chance.  Grasping  with  one  powerful  talon  the  throat  of  his  vic- 
tim, the  burgoot  seizes  his  jaws  with  the  other,  keeping  them  oloeed 
with  an  iron  grasp,  so  that  the  animal  is  powerless.  Gazelles  are 
seized  in  the  same  way,  except  those  with  horns,  in  which  case  the 
eagle  first  fastens  on  to  the  loins  of  the  animal,  and  watching  his 
opportunity,  transfers  his  grasp  to  the  throat,  avoiding  the  horns. 
It  is  a  fine  sight  to  see  the  great  birds  sweeping  up  to  their  prey. 

"  I  saw  at  Maralbashee  a  Punjabee,  serving  as  a  soldier,  who 
gave  me  much  interesting  information,  which  I  have  recorded  else- 
where. The  country  round  Maralbashee  is  well  watered,  and  the 
soil  rich,  and  seems  only  to  want  population.  There  are  many 
traces  of  old  cultivation  now  overgrown  with  jungle. 

"  I  left  Charwagh  on  the  16th,  and  returned  to  Eashgar  on  the 
23rd  January  by  the  same  road  which  I  went  by.  I  was  invited  to 
go  further  along  the  Aksu  road,  and  believe  that  no  difficulty  would 
have  been  made  about  my  going  to  Aksu  itself,  as  during  the  whole 
time  I  was  absent  from  Eashgar  no  attempt  was  made  in  any  way 
to  control  or  direct  my  movements.  I  received  whatever  supplies 
I  was  in  need  of,  and  was  treated  by  all  officials  with  the  greatest 
civility.  On  one  occasion  a  Moolla,  having  forced  his  way  into  my 
room  and  asked  me  for  a  turban,  was  severely  punished  by  the 
Governor." 

Sir  Henry  went  on  to  explain,  that  on  the  return  of  the  Mission 
from  Eashgar,  Mr.  Forsyth  detached  a  party,  under  Col.  Grordoo, 
from  Yengi-Hissar  to  cross  the  Pamir  to  Wakhan  in  the  hope  that 
they  might  be  able  to  continue  their  route  to  India,  either  by 
Yassin  and  Gilghit,  or  by  the  Ghitral  valley,  or,  finally,  by  the 
beaten  track  through  Badakhshan  and  Eunduz,  and  across  the 
Hindii-kiish  to  Cabul;  but  on  arriving  at  Eila  Panja,  where 
the  two  upper  arms  of  the  Oxus  unite,  they  found  that^  owiog  to 
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troubles  in  A^banistan,  tbeir  furtber  progress  in  tbat  direotion  was 
barred ;  and  tbey  were  accordingly  obliged  to  retrace  tbeir  steps  to 
Tash-knrgban,  in  order  to  rejoin  tbe  Mission  on  its  march  tbrougb 
Thibet.  Sir  Henry  then  read  the  following  extracts  from  four 
different  letters  written  by  members  of  Colonel  Gordon's  party 
from  Eala  Panja. 

8.  From  Colonel  (Jordon  to  Mr.  Aitchison. 

"  Kila  Panja,  Wakhan, 

•*  Dear  Mr.  Aifchison,—  "  April  I4th,  1874. 

**I  arrived  here  yesterday,  accompanied  by  Captains  Bid- 
dulph  and  Trotter  and  Dr.  Stoliczka,  travelling  from  Yengi 
HisMir  by  Serikol  and  the  Pamir  Khurd.  We  left  Yengi  Hissar 
on  the  21st  March,  and  Serikol  on  Ihe  2nd  inst  I  may  say  that 
the  whole  journey  has  been  made  through  snow  more  or  less.  It 
lay  very  deep  on  the  Pamir,  and  as  the  inarches  were  long  there 
{25  miles),  the  hard  work  has  reduced  our  baggage  animals  con- 
siderably, so  much  so  that  a  rest  of  ten  or  twelve  days  here  is 
absolutely  necessary  before  they  can  be  fit  for  further  travelling. 
A  severe  snow-storm  overtook  us  the  day  we  reached  Sarhadd 
(the  8th  inst.),  and  we  had  it  in  our  faces  for  two  marches  down. 
The  storm  appears  to  have  reached  far  below  this  place.  We  had 
repeated  snowfalls  throughout  the  journey  from  Yengi  Hissar, 
adding  greatly  to  the  severity  of  the  weather  caused  by  the  unusual 
lateness  of  the  winter  this  year.  We  had  a  heavy  snow&Il  in 
Eashgar  a  few  days  before  we  left,  and  that  fisJl  appears  to  have 
been  general  all  over  the  mountains  and  highlands  here.  The 
Toksabai  (governor)  of  Serikol  warned  us  of  what  we  might  expect 
in  the  way  of  snow  on  the  Pamir,  and  we  fotmd  it  as  he  said.  The 
Ameer  of  Kashgar  went  to  great  expense  in  laying  out  supplies  for 
us  the  whole  way  from  Yengi  Hissar,  and  across  the  Pamir  to 
Sarhadd ;  yaks  and  ponies  accompanying  us  with  them  the  latter 
portion  of  the  journey. 

''The  Besaldar  starts  to-morrow  morning,  and  should  reach 
Faizabad  on  the  18th.  I  expect  him  back  about  the  2drd.  In  the 
mean  time  I  will  be  making  all  ready  for  the  return  journey  over  the 
Pamir.  I  am  gpreatly  afraid  that  the  extreme  lateness  of  the  winter, 
and  the  recent  heavy  snow&ll,  will  prevent  us  taking  the  road  by 
Wood's  Lake. 

"  The  Meer  says  that  it  is  impracticable  at  present,  the  snow  being 
up  to  a  horse's  girth,  and  that  it  will  remain  so  for  six  weeks  to 
come.  However,  he  has  consented  to  send  two  men  with  one  of  my 
people  ofif  to-morrow  to  go  as  &r  as  possible  to  the  lake  (four  days), 
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and  report  on  the. state  of  the  roads.  Begarding  the  informatioii 
we  have  obtained  on  and  abont  the  Pamir,  I  would  refer  yon  to 
a  sketch  map  and  accompanying  explanation  Biddolph  is  now 
despatching  in  the  same  packet  with  this  to  Colonel  Earle. 

•*  The  map  represents  all  our  discoveries  so  far.  You  will  see 
by  it  that  the  whole  of  the  road  to  India  from  Ehokan  lies  through 
the  Atalik's  and  the  Meer  of  Wakhan's  dominions.  From  Yengi 
Hissar  to  Serikol  the  road  is  bad ;  thence  to  the  Pamir  ELhurd  Eol 
good ;  after  that  bad  almost  the  whole  way  to  this ;  but,  I  beHeve, 
that  from  the  Kizil  Yurt  Pass  to  this,  by  the  Great  Pamir,  it  is 
good,  with  grass  in  abundance. 

'*  But  there  is  then  the  very  bad  bit  from  this  to  Sarhadd  (55 
miles),  whence  the  easy  Barajbil  Pass  is  approached.  Wakhan  is  a 
very  poor  countiy,  inhabited  by  about  300  families.  Though  poor, 
however,  they  are  proud  of  their  descent  from  '  Sikandar.' 

*'  I  found  and  sketched  some  very  interesting  ^  Oreek  remains ' 
in  a  hut  in  which  we  all  lodged  (without  disturbing  the  fiunily)  for 
a  night  during  a  severe  snowstorm.  Our  latest  news  from  Mr. 
Forsyth  is  dated  29th  March.  We  cannot  expect  at  this  distance 
to  hear  often  or  regtdarly.  If  we  leave  this  on  the  24th  or  25th  we 
may  expect  to  reach  Leh  about  the  middle  of  July.  This  allows  for 
short  halts  on  the  way,  to  rest  and  recruit  the  baggage  animals. 
My  party  here  consists  of  48  men  and  72  ponies,  inclusive  of  6  men 
and  7  ponies  belonging  to  Kashgar.  A  party  of  this  strength  is 
increased  considerably,  of  course,  when  12  or  13  days'  supplies 
accompany.  Our  journey  hitherto  has  been  made  without  any 
serious  loss,  illness,  or  accident 

«T.  RGoapoN." 


4.  ISrom  Captain  Biddulph  to  Colonel  Biddulph,  r.a. 

"  Ella  Pa^ja,  Wakhan, 

«  April  14th,  1874. 

**  This,,  if  it  reaches  you  at  all,  will  arrive  considerably  before  the 
letters  I  have  written  to  you  from  Eashgar,  so  I  will  recapulate 
our  movements.  We  left  Eashgar  on  the  17th  March,  and  after 
two  days  at  Yengi  Hiasar,  Gk>rdon,  Trotter,  Stoliczka,  and  self, 
came  on  here,  and  arrived  yesterday.  We  had  an  nnoommonly 
rough  time  of  it,  having  been  travelling  in  snow,  with  bad  weather, 
from  the  day  of  leaving  till  now.  The  cold  was  not  so  severe  as  on 
the  Earakorum;  but  the  great  amount  of  snow  creates  much 
discomfort,  and  cuts  our  faces  about  tremendously. 
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"  We  came  througli  Sirikol,  Tasliknrgaii,  to  Aktash,  and  over  the 
Little  Pamir,  by  the  lake  marked  on  the  map  as  Barkut  iTassin, 
though  the  name  is  a  pure  invention.  The  Pamir  is  not,  as  far 
as  we  can  gather,  a  great  steppe  which  can  be  traversed  in  any 
direction,  but  consists  of  a  series  of  broad,  elevated  valleys,  along 
which  the  different  routes  ran.  The  way  we  came  is  the  winter 
route,  the  elevation  being  13,000  feet ;  but  we  had  to  cross  four 
passes  between  Yengi  Hissar  before  getting  on  to  the  Pamir.  It 
appears  that  the  drainage  of  the  Pamir  is  all  to  the  west,  the 
Pamir  itself  not  being  the  true  vmtershed,  but  the  Eizzilyart 
Plain,  extending  from  north  of  Tashkurgan  to  the  Alai,  belonging 
to  the  Ameer  of  Kashgar.  We  have  also  solved  the  drainage  of 
the  E^arakul,  which  has  hitherto  been  a  favourite  subject  of  geo- 
graphical discussion.  There  are  two  Karakuls,  one  draining  east 
and  one  west.  The  most  important  geographical  fact  we  have 
ascertained,  though,  is  that  the  uninhabited  parts  we  have  come 
over,  instead  of  belonging  to  nobody,  are  the  property  of  the  Meer 
of  Wakhan,  our  present  host,  whose  boundary  marches  with  that  of 
the  Ameer  of  Kashgar. 

'*  I  send  you  a  map,  which  will  give  you  a  fidr  idea  of  the 
drainage  and  boundaries. 

"  Luckily  the  Meer  of  this  place  is  very  civil,  and  gives  us  all 
we  want,  or  we  might  be  in  a  fix,  as  our  animals  are  so  broken 
down  that  they  require  a  fortnight's  rest  before  we  can  face  the 
Pamir.  We  hope  to  go  back  over  the  Great  Pamir  by  Wood's  Lake ; 
but  they  tell  us  it  is  impossible  on  account  of  the  snow,  of  which 
more  has  fallen  this  year  than  usual,  so  we  are  sending  two  men  to 
see.  These  tributaries  of  Shere  Ali  are  very  independent  fellows. 
It  is,  however,  a  most  miserable  country;  has  only  about  1000 
inhabitants,  all  most  wretchedly  poor.  Meer  Futteh  Ali  Shah,  a 
very  feeble  old  man,  is  at  present  in  great  straits,  having  a  remorse- 
less creditor  sitting  on  his  head  for  the  sum  of  400  rupees.  We  are 
thinking  of  paying  off  his  national  debt,  and  so  earning  his  eternal 
gratitude.  We  saw  great  herds  of  Ovis  Poli  on  the  Pamir,  and 
their  great  horns  were  sticking  out  of  the  snow  at  every  step. 
Shooting,  however,  was  quite  out  of  the  question,  as  we  were 
marching  25  miles  a  day,  and  the  snowdrifts  were  so  deep  that 
walking  out  of  the  beaten  track  was  almost  impossible.  I  shall 
have  a  try,  though,  on  the  way  back.  There  are  no  yak  on  the 
Pamir,  but  there  are  bears,  and  quantities  of  wolves.  We  had  to 
carry  firewood  for  seven  marches,  and  grain  the  whole  way.  The 
celebrated  Pamir  grass,  which  is  very  fine  and  sweet,  is  all  dried 
up,  besides  being  covered  with  snow.    If  our  Aksu  trip  had  come 
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off,  as  it  ought,  we  should  Have  come  over  comfortably  at  a 
better  <time  of  year.  I  calculate  we  shall  be  in  Leb  about  Ist  July, 
but  with  the  Pamir  and  Earakorum  before  us,  and  the  constant 
snow  and  ice  we  have  had  since  15th  September,  I  feel  as  if  sum- 
mer was  never  to  come  again.  There  are  ibex  near  here,  but  we 
have  had  such  a  knocking  about  that  I  am  glad  of  a  few  days'  rest. 
If,  however,  the  weather  is  favourable,  in  about  four  or  five  days  I 
shall  make  an  attempt.  They  are  the  black  kind,  different  from  the 
Oashmere  ibex.  By-the-by  we  found  an  Englishman  in  Eashgar 
living  in  miserable  poverty.  We  noticed  a  man  with  an  English 
face  hanging  about  our  gates  from  the  first  day.  He  called  himself 
a  Nogai  Tartar,  and  said  he  had  been  in  the  Russian  service.  The 
day  we  came  away  we  were  hard  up  for  mule  drivers,  and,  as  he 
was  hanging  about  as  usual,  we  took  him  on.  At  Yengi  Hissar, 
while  Gordon  was  sketching,  the  man  came  behind  him,  and, 
crowding  in  vrith  others  looking  over  G.'s  shoulder,  began  uncon- 
sciously to  read  what  was  written  under  the  sketches.  G.  en- 
couraged him  to  go  on,  and,  after  he  had  read  a  bit,  G.  said, '  Ah, 
you're  an  Englishman.'  On  which  he  put  his  hands  to  his  face,  and 
ran  right  away,  and  we  never  saw  him  again.  He  is,  doubtless,  an 
old  Crimean  deserter,  and  dare  not  acknowledge  himself. 

"  The  Pamir  could  easily  be  crossed  by  guns,  but  the  approaches 
to  it  on  each  side  are  bad.  Guns  could  also  come  all  the  way  down 
the  Ejzzilyart  Plain,  and  over  the  Tagharma  and  Kizzilyart  passes 
with  ease.  Still  it  cannot  be  too  distinctly  understood  that  all  the 
people  in  these  parts  are  friendly  to  us. 

••  This  goes  vi&  Cabul." 


5.  Extracts  of  a  Letter  from  Captain  Trotter,  r.e. 

«  Paiya,  Wakhan.  April  14th,  1874. 

"  Here  I  am  in  the  heart  of  Central  Asia,  but  going  back  again 
to  Yarkand,  I  am  sorry  to  say,  instead  of  going  on  to  CabuL 

"  The  place  I  am  writing  from  is  that  from  which  Wood  made 
his  ascent  to  Lake  Victoria,  and  the  Meer  of  which  had  his  brains 
knocked  out  in  Durbar,  by  order  of  the  Meer  of  Eunduz,  professedly 
for  having  been  uncivil  to  Wood.  You  will  be  glad  to  hear  that 
the  present  ruler,  a  near  relative  of  the  last,  has  been  uncommonly 
civil  to  us,  and  is  therefore  not  likely  to  receive  a  similar  punish- 
ment. I  am  sending  these  few  lines  through  Cabul  with  lettere  vre 
are  forwarding  to  the  British  Bepresentative  there.  If  they  reach 
safely,  they  will  probably  anticipate  by  several  weeks,  or  perhaps 
months,  any  other  news  you  may  receive  of  us. 
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"  We  have  had  a  very  trying  journey  across  the  Pamir.  We  are 
about  twenty  days'  march  from  Yengi  Hissar  (between  Eashgar  and 
Yarkand),  and  are,  as  the  crow  flies,  not  more  than  220  miles  from 
Peehawur  in  the  Fonjaub,  and  yet  political  difficulties  prevent  ns 
returning  to  India,  except  by  Yarkand  and  Ladakh.  We  are 
obliged  to  slay  here  to  recruit  the  strength  of  our  bagjgage  ponies, 
before  we  commence  the  return  journey.  We  have  had  five  passes 
to  cross  daring  our  twenty  days'  march,  besides  three  or  four  days' 
travelling  over  the  *  Boof  of  the  World,'  as  it  is  popidarly  called, 
which  was  entirely  under  snow.  Fortunately  for  us,  the  weather, 
while  crossing,  was  fine,  although  the  wind  was  intensely  bitter; 
but  on  descending  through  the  Wakhan  Valley  we  have  had  snow 
fidling  every  day,  and  altogether  had  a  very  hard  time  of  it, 
although  happily  we  are  none  of  us  any  the  worse  for  it,  except 
that  we  have  lost  all  the  skin  off  our  noses.  We  have  only  received 
tuoo  lots  of  mails  from  India  during  several  months  past,  the  roads 
over  the  Himalayas  being  closed  by  snow.  We  expect  to  be  back 
in  Yarkand  about  May  20th,  and  shall  probably  be  in  Jjadakb  early 
in  July,  and  back  at  SinJa  some  time  in  August  We  have, 
however,  a  good  deal  of  exposure  to  sun  and  heat^  snow,  wind, 
rain,  hail,  and  cold,  to  go  through  'twixt  this  and  then.  I  have  not 
had  a  day's  illness  since  leaving  Cashmere,  and  hope  to  be  equaUy 
fortunate  during  the  return  journey. 

"  Our  party  consists  of  four, — Colonel  Gordon,  Biddulph,  Dr. 
Stoliczka,  and  myself^ — and  we  are  necessarily  encumbered  with 
much  baggage,  and  more  than  fifty  ponies,  so  that  we  cannot  move 
except  with  great  previous  preparation.  Wakhan  is  a  very  poor 
country,  and  we  find  that  we  shall  have  considerable  difficulty  in 
provisioning  ourselves  for  the  journey  back  to  Sirikol,  half-way  to 
Yarkand.  We  were  guests  of  tiie  Ameer  of  Eashgar  till  we  arrived 
in  the  inhabited  portions  of  the  Wakhan  Valley  (about  four  marches 
from  here),  although  his  territory  only  extends  to  about  two 
marches  on  the  side  of  SirikoL  Wakhan  is  a  province  of  Badakh- 
shan,  and  is  therefore  the  most  eastern  portion  of  the  territories  of 
the  Ameer  of  Cabul,  so  the  two  monarchs  between  them  have  a 
goodly  strip  of  territory  firom  Herat  on  the  west  to  Ooroomchi  and 
Turfan  on  ^e  east 

'\We  hear  that  a  Bussian  Embassy  arrived  at  Kashgar  a  few 
days  after  we  vacated  our  quarters  there,  but  have  heard  no  news 
since  we  left  Yengi  Hissar." 
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6.  Copy  of  a  LeUer  from  Captain  J.  Bedduh'E,  Aide-de-'Oamp  to  the 
Vtceroif  on  Yarkand  MimoUf  to  Colonel  W.  Eaele. 

«  Kila  Panja,  14th  April,  1874. 

**  Here  we  are  in  Wakhan,  haying  arrived  here  yesterday.  As 
you  are  not  likely  to  get  our  letters  from  Kashgar  tiU  some  time 
after  this  should  arrive,  I  will  recapitulate  our  movements.  We 
left  Eashgar  17th  March,  our  Aksu  trip  being  ignored  in  a  curious 
way  though  the  Ameer  had  given  his  permission  for  it.  After  a 
two  days'  stay  at  Yengi  Hissar,  we— that  is,  Gordon,  Trotter, 
Stoliozka,  and  self — left  on  21st  for  Sirikol,  which  we  reached  oa 
30th,  and,  after  two  days,  came  on  across  the  Little  Pamir  here. 
With  the  exception  of  the  first  day  we  have  been  travelling  in  snow 
the  whole  way,  and  have  had  an  uncommonly  rough  time  of  it. 
Before  we  reached  Tashkurgan  we  crossed  three  passes,  which  will 
give  you  some  idea  of  the  ground,  and  of  course  the  Pamir  itself 
was  wild  and  desolate,  and  what  little  firewood  we  could  get  had  to 
be  dug  up  from  under  the  snow.  All  supplies  were  brought  with 
us,  sent  by  the  Ameer,  whose  liberality  all  through  has  been  un- 
bounded. We  had  sent  on  Mahomed  Afsul  ahead  of  us  to  announce 
our  coming,  and  found  Mir  Futteb,  Ali  Shah's  son,  ready  to  meet  us 
at  the  first  village.  Of  course  they  had  not  expected  us,  and  were 
in  a  great  state  at  our  coming,  but  finding  that  we  wish  to  pay  our 
way  and  will  not  eat  them  up,  they  are  more  satisfied ;  but  you 
oan  hardly  imagine  a  more  miserable  oountry,  there  are  not  more 
than  a  thousand  inhabitants,  and  the  climate  is  so  severe  that  for 
£ye  months  they  never  go  out  of  their  houses,  except  to  collect 
firewood.  Futteh  Ali  Shah  is  a  very  feeble  old  man,  very  ill,  and 
just  now  much  oppressed  by  a  debt  of  Es.  400,  for  whidi  he  haA 
an  inexorable  creditor  living  on  him.  We  are  thinking  of  paying 
off  the  national  debt  and  thereby  earning  eternal  gratitude.  The 
people  are  peaceable  and  Chirreeb,  and  have  a  great  respect  for  the 
DowUU  (English  Government).  We  have  just  got  a  despatch  from, 
Cabul,  written,  of  course,  before  they  knew  of  our  leaving  ELashgar, 
and  are  sony  to  find  that  there  is  no  chance  of  our  going  back  that 
way ;  so  we  shall  load  up  and  start  back  for  Yarkand,  across  the 
Oreat  Pamir  by  Wood's  Lake,  but  shall  require  ten  days  here  first 
to  repair  damages  and  prepare  for  the  journey,  as  our  cattle  have 
suffered  considerably,  and  the  Great  Pamir  is  2000  feet  higher  than 
the  little  one. 

"  We  have  got  some  rather  important  information  about  the 
gec^^raphy  of  these  parts.  The  uninhabited  tract  that  we  have  just 
traversed,  instead  of  being  a  *no  man's  land'  as  had  always  been 
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imftgioed,  belongs  to  the  Mir  of  WaUian,  who  joins  hands  with  the 
Ameer  of  Eashgar,  within  two  marches  of  SirikoL  This  is  also 
acknowledged  in  Kashgar,  and  is  a  well-known  fetot  to  travellers 
and  others,  and  there  seems  no  doubt  about  it.  The  real  watershed 
between  the  east  and  west  is  the  Kizzilyart  Plain,  which  belongs  to 
Kashgar.  I  send  jon  a  rough  map  which  will  show  you  how  the 
rivers  run,  quite  differently  to  what  has  been  hitherto  accepted ;  the 
proportions  are  a  little  out,  but  otherwise  it  will  give  you  a  good 
idea  of  boundaries,  &o.  The  Pamir,  instead  of  being  a  steppe  which 
you  can  march  across  in  any  direction,  consists,  as  fieff  as  we  can 
make  out,  of  a  series  of  broad  valleys  at  a  great  elevation,  called  by 
the  names  of  different  Pamirs,  along  which  the  different  roads  run. 
The  whole  way  from  Aktash  to  Sarhud,  four  days'  march,  we  were 
in  one  broad  valley,  there  being  no  perceptible  rise  between  the 
lake  and  the  commencement  of  the  waters  flowing  west.  We  saw 
great  herds  of  Ovi$  Poli,  and  at  every  step  their  gigantic  horns 
were  sticking  up  out  of  the  snow,  but  there  was  no  possibility  of 
stopping  to  shoot,  and  our  marches  were  so  long  that  we  were 
obliged  to  start  our  baggage  animals  off  before  light,  and  thej 
effectually  frightened  all  the  game  off  tho  road." 


Summary  of  BesuUs  of  (he  Pamir  Excursion,  enclosed  in  Colonel 
Biddulph's  Letter. 

*'  There  are  two  Karakul  Lakes,  one  flowing  east,  and  one  flowing 
west.  The  one  flowing  east  from  the  Ghiz  stream  and  passing 
through  the  Ghiz  Dawan,  becomes  the  Kashgar  Biver.  Ilie  one 
flowing  west  joins  the  stream  from  the  Ghaz  Lake  or  Pamir  Kul, 
and  forms  the  Murgbabi  Biver,  enters  Shignan  at  Burtang,  and 
traversing  Shignan  falls  into  the  Oxus  at  Yamir,  five  days'  joumej 
below  Kila  Panja. 

**  Shignan  is  perfectly  independent,  ruled  over  by  Yussuf  All 
Shah,  who  also  owns  Boshan  and  adjoining  Pamir. 

'*  Wakhan  territory  extends  up  to  junction  of  Aktash  stream  with 
stream  flowing  from  Lake  Karakul,  and  contains*  the  Great,  Little^ 
and  Alichur  Pamirs. 

**  The  true  watershed  between  east  and  west  is  the  Kizsilyart 
Plain  beloDging  to  the  Ameer  of  Kashgar. 

"  The  Shignan  Pamir  and  the  Kizzilyart  Plain  are  inhabited 
by  wandering  Kirghiz,  the  other  Pamirs  have  been  abandoned  of 
late  years. 

'*  From  Tashkurgan  to  Small  Karakul  liake  is  one  day's  march, 
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from  Small  Karakul  to  Great  Karakul  is  five  days,  and  to  Oah  frook 
Great  Karakul  is  six  days*  march. 

'*  The  Barogil  Pass  into  Chitral  is  extremely  easy  and  open  the- 
whole  year,  with  the  exception  of  about  six  weeks  in  Haroh  and 
April." 

Sir  Henry  then  continued  as  follows :  I  may  observe,  withr^ard 
to  the  information  we  now  receive  that  there  are  two  lakes  namect 
JEoroibttl,  that  Mr.  Shaw  had  previously  assured  us  of  the  same  fiskct.*" 
Captain  Biddulph's  letter  incidentaUy  mentions  that  they  still 
believe  in  the  country  that  Wood's  Lake  is  at  least  2000  feet  hi^er 
than  the  southern  lake :  Wood  having  made  his  lake  by  boilisg^ 
water  15,600  feet;  while  the  Great  Pamir  Lake  was  determined  by 
the  Mirza,  also  by  boiling  water,  to  be  13,260  feet,  so  that  therar 
would  seem  to  be  nearly  2400  feet  of  difference  between  them. 
This  difference  of  level  has  been  hitherto  accepted  as  a  well  aaoer- 
tained  geographical  fact ;  but  there  now  seems  good  reason  to  doubt 
it.  The  water,  indeed,  from  this  lower  lake  runs  first  to  the  east- 
ward, till  it  joins  the  stream  of  Aktash,  after  which  it  turns  to  the 
north-west,  and  passes  at  the  back  of  the  Great  Pamir,  so  that  if  the 
latter  were  really  2400  feet  higher  than  the  Lesser  Pamir,  the  water 
would  be  running  up-hill.  The  only  possible  explanation  of  such 
an  anomaly  would  be  to  suppose  that  the  Great  Pamir  were  an 
isolated  plateau,  raised  2000  or  3000  feet  above  the  surrounding 
steppe,  but  the  routes  do  not  give  any  such  indication.  On  the 
contrary,  Feiz  Bukhsh  passes  along  a  level  plain  from  Wood's  lake 
to  Isligh,  where  the  drainage  of  the  Lesser  Pamir  passes  to  the  North- 
west (*  Journal  of  the  Koyal  Geographical  Society,'  vol.  xlii.  p.  465) ; 
and  liLahomed  Amin's  route,  given  in  Davies's  Beports  (Appendix; 
p.  367),  describes  the  route  as  passing  between  two  sections  of  the 
insulated  Pamir  Chain.  My  expectation,  therefore,  is,  that  if  CoL 
Gordon's  party  are  able  to  return  by  Wood's  Lake,  they  will  find  the 
height  of  the  Great  Pamir  to  have  been  much  exaggerated.  la 
the  mean  time  it  is  curious  to  observe  that  Captain  Biddulph,  in  his 
letter  to  his  brother,  takes  it  for  granted  that  the  levels  are  right, 
and  says  that  the  lake  that  they  will  cross  in  the  Great  Pamir  will 
be  2000  feet  higher  than  the  other. 

Those  Fellows  of  the  Society  who  remember  the  discussions  of 
last  year  with  regard  to  Wakhan  and  Sbignan,  will  be  interested  to 
find  that  the  real  country  of  Shignan  is  the  valley  of  this  river  of 
Aktash,  which,  after  its  junction  with  a  stream  irom  Lake  Karakul'^ 

♦  See « High  Tartary,'  p.  461. 
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takes  the  name  of  Morghibi  (as  already  known  from  Abdnl  HejidlsL 
route)  and  enters  the  Oxus  at  Yamir,  It  is  also  of  importanoe  ia 
remark  that  Colonel  Oordon  oonfilrms  Abdul  Mejid's  statement  that 
the  Wakhan  country  extends  as  far  North  as  the  Murghdbi,  where  it 
marches  with  Kokand,  so  that  there  is  no  intermediate  Pamir  Steppe 
held  by  independent  Kirghiz. 

Sir  Geobob  Caiipbell  said  he  had  been  extremely  interested  in  the  accounts- 
which  had  been  ^ven,— on  the  one  hand  by  the  Secretary  to  the  American 
Embassy  of  the  disooveries  on  the  Russian  side,  and  on  the  other  hand  by  Sir 
H.  Rawlinson  of  the  discoveries  on  the  British  side.  It  was  quite  a  surprise, 
to  find  in  such  an  almost  unknown  place  as  Wakhan  a  ruler  who  was  friendly^ 
civilised,  and  peaceable,  and  that  the  inhabitants  of  the  great  mountains  and' 
steppes  were  also  friendly.  He  could  see  no  reason  why  our  contact  with  the- 
Russians  should  be  otherwise  than  peaceable  and  friendly.  There  need  be  no- 
fear  of  the  armies  of  the  two  nations  marching  against  each  other  over  snowy 
passes  18,000  to  19,000  feet  high ;  but  he  hoped  that  the  energy  of  the 
Eilglish  and  Russians  would  extend  commerce  and  friendly  intercourse. 

Mr.  Dbew  expressed  his  great  admiration  of  the  ability  with  which  the 
Yarkand  Mission  had  been  carried  out.  When  he  considered  the  time  oC 
the  year  when  some  of  the  journeys  were  made,  and  the  great  elevations  to 
which  the  travdlers  had  ascended,  he  could  not  help  being  struck  by  th& 
power  of  endurance,  and  the  great  energy  which  the  ofiScers  had  shown. 
From  the  first  start  from  the  Punjaub  exceeding  care  and  ability  had  been 
displayed  by  the  leaders  of  the  expedition  as  well  as  by  the  Government,  and 
the  journey  had  been  carried  through  with  perfect  success,  partly  due  to  the 
admirable  arrangemoits  made  with  regard  to  the  baggage-animal^  and  partly 
to  the  exertions  and  good  management  of  his  friend  Mr.  Johnson,  Governor  at 
Leh  under  the  Maharajah  of  Cashmere.  The  Embassy  received  the  hos- 
pitable treatment  which  everybody  expected  from  the  Atalik  Ghazee,  and 
when  the  full  accounts  were  made  public  no  doubt  exceedingly  valuable 
information  would  be  obtained.  He  wished  to  ask  if  the  watershed  between) 
the  basin  of  the  Kashgar  River  and  the  basin  of  the  Sir  Daria  was  at  ther 
furthest  point  which  the  travellers  reached,  or  at  the  point  which  they  had 
fixed  as  the  boundary.  He  also  wished  to  know  to  what  extent,  and  with 
what  accuracy,  the  measurements  from  the  southern  side  had  been  united  to 
those  of  the  northern  side. 

The  Chairman  said  the  real  watershed  seemed  to  be  the  Chadyr-kul  Lake 
itself,  for  between  the  two  ranges — the  southern  being  called  the  Turgat  range, 
and  the  northern  the  Tash  Robat  ran^ — one  stream  flowed  westwud  to  the 
Jaxartes,  and  the  other  eastward  to  the  Kashgar  River.  There  was  no  water,  how- 
ever, flowing  from  that  valley  directly  south  to  Eashgar.  It  was  only  fromt  he 
southern  slope  of  the  Turgat  range  that  the  Artush  River,  the  upper  branch 
of  which  was  called  the  Toyand,  flowed  down  south  to  the  Kashgar  River. 
The  Aksu  River,  which  rose  to  the  north  of  the  Turgat  range,  joined  very  much 
further  to  the  east  No  details  had  yet  been  received  as  to  the  triangulation. 
The  Expedition  had  intended  to  keep  up  a  rough  series  of  triangles  by  the  peaks 
to  the  westward  as  they  went  along  from  Yarkand  to  Yengi  Hissar,  and  so  on  to 
Kashgar ;  but,  as  they  would  have  no  objects  to  the  right  by  which  to  correct 
their  triangles,  the  triangulation  would  not  of  course  be  rigidly  accurate. 
However,  Captain  Trotter  had  stated  that  the  scientific  surveys  of  Russia  and 
England  had  now  creased  each  other,  the  distance  from  Teshek-tash  to  Chadyr^ 
kul  being  common  to  the  two  surveys,  so  that  it  might  now  be  consid^ed 
that  a  series  of  triangles,  more  or  less  to  be  depended  on,  had  been  obtained 
from  Archangel  to  Cape  Cumorin.    The  term  Atalik  Ghazee,  he  might  add; 
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was  no  longer  applicable ;  for  Yakoob  Beg  bad  received  tbe  title  of  Ameer  oC 
Kasbgar  direct  from  tbe  Sultan  of  Turkey,  and  tbat  was  tbe  only  name  by 
wbicb  he  proposed  to  be  known  in  future.  Tbe  treaty  wbicb  was  nego- 
tiated by  Mr.  Forsyth,  and  which  was  very  much  of  the  same  character 
^  SB  that  previously  negotiated  with  Russia,  simply  providing  that  the  trade 
between  India  and  Kasbgar  should  be  carried  on  at  an  a<2  valorem  import 
duty  of  2h  per  cent  on  merchandise  entering  the  country,  had  been  ratified 
by  the  Grovemor-General,  and  sent  back  to  Kashgar  under  the  charge  of  Mr- 
Shaw,  who  was  by  this  time  well  on  his  way  to  Turkestan.  Whether  Mr- 
Shaw  would  or  would  not  remain  at  Kashgar  as  representative  of  the  British 
Government  would  probably  depend  on  the  movements  of  the  Ameer.  If  be 
was  engaged  in  war  on  the  eastern  frontier,  Mr.  Shaw  would  no  doubt  return, 
but  he  would  remain  in  Kashgar  and  Yarkand  as  long  as  the  Ameer  was 
there.  Nothing  definite,  however,  was  known  as  to  that  point,  but  the  treaty- 
provided  for  a  permanent  Agent  at  the  discretion  of  the  Government. 

Mr.  Schuyler  said  the  terminations  hand  or  kent,  which  were  so  frequently- 
found  in  Central  Asia,  were  merely  dififerent  forms  of  one  thing,  and  meant 
***  town."  In  the  Toorki  language  there  was  what  is  called  the  barmwiy  of  the 
vowels.  If  the  vowel  of  the  first  syllable  were  broad,  the  termination  would 
be  kand ;  if  close,  it  would  be  kend  or  kent.  Tashkent  was  incorrect,  though 
<x)nsecrated  by  usage ;  it  should  be  Tashkand — Stone-town.  He  had  always 
heard  in  Central  Asia  Yarkand,  not  Yarkund,  which  was  the  Indian  pronun- 
ciation ;  from  yar,  a  steep  bank,  and  kand^  town.  The  word  Karakul  was 
frequently  applied  to  a  lake.  Kul  meant  lake;  kara,  Uack,  and  Kara-knl 
was  applied  almost  indiscriminately  to  lakes  by  the  Kirghiz  and  Usbegs.  If 
there  was  no  special  name  for  a  lake,  it  was  always  a  karakul^  and  that  name 
is  found  in  all  parts  of  Central  Asia.  In  the  same  way  the  word  Aksu  occurred 
418  the  name  of  a  river.  Ak  meant  white;  «tt,  water;  and  in  every  part  of 
Central  Asia  there  were  rivers  known  to  Europeans  as  Aksu,  though  they 
were  not  known  to  the  natives  by  auy  particular  names  at  all.  There  were  a 
number  of  similar  names,  merely  appellative.  He  knew  one  Russian  colonel 
who  asked  near  Khojent  the  name  of  a  certain  small  range  of  mountains, 
and  the  Kirghiz  replied,  '*  God  knows,**  and  the  Russian  immediately  marked 
the  mountains  on  his  map  as  the  "  God  Knows  Mountains.** 


P.S. — ^Extracts  are  appended  of  further  letters  that  have  been 
received  from  Colonel  Gordon,  announcing  tbat  he  had  decided  to 
return  from  Kila  Panja  by  the  route  of  tbe  Greater  Pamir  (80  that 
he  would  be  able  to  determine  the  moot  point  of  the  altitude  of 
Wood's  Lake),  and  also  that  he  had  made  arrangements  for  the. 
examination  of  tbe  passes  leading  from  the  valley  of  the  Panja  into 
Yassin  and  Chitral  respectively. 

Extract  from  a  Letter  of  Colonel  Gordon  to  Mr.  Aitchison. 

<*  Dear  Mr.  AitchiSON,  "Kila  Panja,  Wakhan,  24th  April,  1874. 

•*  The  guide  sepoy  with  the  two  Wakhis  whom  I  sent  up  to 
Wood's  Lake  to  report  on  tbe  practicability  of  the  Great  Pamir 
road  for  our  party  at  present,  returned  on  the  22nd  with  favour- 
able intelligence,  and  we  accordingly  take  that  route  on  the  way 
back  to  Sirikul.     Captain  Trotter  and  Dr.  Stoliczka  accompany  me 
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over  the  Great  Pamir,  while  Captain  Biddulph,  with  Besaldar 

Mahomed  Afzul  Khao,  proceed  hy  the  Little  Pamir  (the  road  we 

came)  in  order  to  visit  the  Baraghil,  Ish-Eaman  and  Durkiit  passes 

leading  into  ChitnJ,  Mustuch  and  Yassin.    The  two  first  are  open 

throughout  the  year,  except  for  a  few  weeks  a  little  later  than  this, 

when  the  great  melting  of  snow  takes  place  and  the  streams  become 

flooded.    The  latter  ib  closed  for  horse-trafiSo  six  months  in  the 

year  fix)m  snow.    The  two  former  are  the  important  ones.    The 

Meer  here  has  undertaken  to  send  men  with  them  to  show  the  roads 

and  passes  and  look  after  them.    He  owns  the  country  right  up  to 

the  summit  of  the  passes,  and  has  summer  villages  (yelaks)  at 

them,  where  the  people  of  Sarhadd  and  Baba  Zungi  resort  to  for 

pasture   in  the  warm    months.     The   Baraghil  and   Ish-Eaman 

passes  are  only  half  a  day's  journey  from  the  Scorhadd  villages. 

The  visit  to  the  passes  will  be  carefully  managed.    There  have 

been  several  &lls  of  snow  here  since  I  last  wrote,  but  the  weather 

promises  now  to  remain  dear,  and  I  think  there  is  every  prospect 

of  our  journey  back  by  Wood's  Lake  being  a  sucoessful  one.    Mir 

Futteh  Ali  Shah  is  doing  everything  for  fumishiug  supplier  right 

over  to  Tashkurgan,  and  his  treatment  of  us  throughout  has  been 

remarkably  good. 

•*  25th  ApriL 

"All  is  ready  for  our  start  to-morrow,  and  everything  promises  well 
for  our  return  journey  to  Sirikul  and  Tashkurgan.  I  have  written 
to  Hussun  Shah,  the  Tokstibai  at  Sirikul,  regarding  our  further 
journey  towards  Yarkand  by  the  direct  road  to  Elargalik,  instead 
of  retracing  our  steps  in  the  Yengi  Hissar  direction  by  the  way  we 
came.  In  my  last  I  wrote  that  to  reach  the  Baraghil  Pass  from 
the  Great  Pamir,  it  is  necessary  to  pass  this  way,  and  then  up  by  a 
bad  bit  of  road  to  Sarhadd.  I  now  find  that  I  was  wrong.  There 
is  a  good  road-track  from  the  Great  Pamir  to  the  Little  Pamir, 
joining  the  latter  10  miles  below  the  Lake ;  and,  moreover,  there 
is  another  cross-road  (not  so  good,  however)  from  the  Great  Pamir 
to  Sarhadd.  But  none  of  the  roads  in  question  are  fit  for  the  pur- 
poses of  an  army  moving  with  anything  heavier  than  '  mountain 
artillery '  (mule  batteries). 

"  T.  E.  Gordon." 

The  following  letter  from  Mr.  T.  D.  Forsyth  was  received  after 
the  preceding  were  read : — 

"  Dear  Sir  Bartle  Frere,  **  Yengi  Hissar,  10th  April,  1874. 

**  I  sent  you  a  letter  fix)m  Shahidulla,  in  October  last,  giving 
€m  account  of  our  journey  across  the  ELarakorum,  which  I  hope 


Digitized  by 


Google 


440  THE  GEOGRAPHICAL  RESULTS  OF  [Juke  15, 1874. 

reached  you.    Since  then  Captain  Trotter  has,  I  believe,  sent  yoit 
some  acconnt  of  onr  travels  in  Kashgar  territory.     During  the 
severe  winter  months  travelling  about  was  anything  but  pleasant. 
However,  we  were  able  to  make  one  or  two  excursions.    Of  the 
vibit  to  Ohadyr-kul,  on  the  Bussian  frontier,  you  have  probably 
received  an  account.    In  February  I  made  an  expedition  into  the 
hills  north  of  Kashgar,  in  the  direction  of  Oosh  Turfan,  and  was 
absent  about  a  fortnight,  living  amongst  the  Kirghiz  in  their  tents. 
The  cold  was  intense,  and  snow  fell  heavily,  so  as  to  interfere 
greatly  with  Captain  Trotter's  observations.    However,  we  got  a 
tolerably  correct  notion  of  the  geography  of  the  country  and  moun- 
tain-ranges.   The  mountain-chain  which  girdles  Kashgar  territory^ 
has  been  at  times  laid  exceedingly  plain  before  us,  and  we  have 
had  a  glorious  panoramic  view  extending  from  Taghanna  in  Sirikol 
to  the  peaks  which  look  down  upon  Oosh  Turfan.    Circumstancee 
have  interfered  with  the  execution  of  my  project  to  explore  the 
north-east  country  as  far  as  Lob :  but^  though  this  is  personally  a. 
great  disappointment,  I  am  glad  to  think  that  by  yielding  now  to 
considerations  of  prudence,  I  am  far  from  sacrificing  the  interests 
of  science ;  for  when  these  people  become  more  accustomed  to  see 
Europeans  travel  without  any  political  object, 'they  will  render 
future  explorers  greater  facilities  than  even  we  enjoy.    But  we 
have  collected  a  large  amount  of  information  from  Toorkee  books 
and  from  the  people  of  the  country,  which  enables  us  to  form  a. 
tolerably  accurate  idea  of  the  north-east  portion  of  Ameer  Takooh 
Khan's  dominions.    Our  desire  to  visit  Lake  Lob  has  been  con- 
siderably lessened  by  the  discovery  that  it  is  only  a  series  of  marshy 
swamps,  with  here  and  there  a  stream  running  through  it,  and  is 
evidently  only  a  large  edition  of  swamps  which  we  have  seen  ia 
many  parts  of  this  country.    The  most  interesting  objects  in  that 
direction  are  the  moving  sands  of  Gobi  and  the  buried  cities.    But 
I  have  discovered  that  it  is  not  necessary  to  travel  so  far  east  for 
this  purpose.    As  we  were  approaching  Kashgar  from  Tarkand, 
last  year,  I  was  told  that  a  distance  of  about  40  miles  north-east  of 
l^engi  Hissar,  and  in  the  Great  Desert  or  *Kiim,'  there  was  an 
ancient  city  buried.    Further  inquiry  only  added  to  my  curiosity, 
and,  on  coming  again  to  Yengi  Hissar,  I  determined  to  visit  the 
spot.   Dr.  Bellew  and  I  were  the  explorers  on  this  occasion.    Leaving 
Yengi  Hissar  on  the  1st  April,  we  rode  for  about  12  miles  throu^ 
well-cultivated  land,  over  which  feirmsteads    are  dotted  about, 
giving  a  very  homelike  appearance  to  the  scene.    As  yet  spring  had 
not  actually  burst,  but  the  poplar-trees  were  shooting  forth  their 
blossoms,  and  the  willows  looked  ready  to  take  advantage  of  the  first 
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hot  day.  These  are  the  two  staple  trees  of  the  country,  and,  with 
the  exception  of  fruit-trees  of  all  kinds,  including  walnuts,  we 
have  seen  no  other  timber.  There  is  a  tree  resembling  the  elm 
somewhat,  but  Dr.  Stoliozka  classes  it  with  the  poplar  tribe. 

"  As  soon  as  we  left  the  village  we  plunged  into  a  vast  desert, 
with  sandy  hills  and  undulations.  The  water  at  once  became 
brackish  and  scarce,  and  at  a  distance  of  six  or  eight  miles  a  well 
might  be  seen,  ooTered  over  with  a  little  hut,  in  which  lived  the 
usual  fakeer  who  supplied  pilgrims  and  preserved  the  well  from 
being  filled  by  sandstorms.  At  one  spot  we  came  to  a  tomb  by  the 
side  of  a  well,  and  the  fakeer  or  rather  the  servant  of  the  shrine  offered 
us  a  loaf  of  bread  on  a  wooden  platter  and  a  dup  of  tea,  his  usual  gift 
to  all  passers-by.  Passing  this  place  we  rode  on  for  another  1 0  miles, 
and  came  upon  the  shrine  of  Huzxut  B^um,  a  lady  regarding  whose 
identity  there  is  considerable  doubt,  some  saying  she  was  a  daughter 
of  the  Padshah  of  Bum,  but  she  died  in  the  ninth  oentury.  The 
shrine  is  nothing  more  than  a  mound  of  sand  with  a  forest  of 
sticks,  bearing  the  usual  votive  flag  of  pilgrims  planted  on  the  top ; 
but  immediately  adjoining  it  is  a  regular  hospice.  You  enter  by  a 
curious  gate  a  large  enclosure,  in  which  are  rooms,  after  the  manner 
of  ordinary  serais,  for  man  and  beast.  Passing  through  another 
gateway  you  come  to  an  inner  courtyard,  on  the  west  of  which  is 
the  mosque,  at  one  comer  of  which  a  poplar  of  enormous  size  is 
propped  up  by  walls  and  poles.  Its  appearance  seems  to  vouch  for 
the  truth  of  the  stories  we  were  told  of  the  age  of  the  institution. 
Very  comfortable  rooms,  for  the  higher  class  of  pilgrims  who  visit 
the  shrine,  are  ranged  round  three  sides,  and  in  one  room  is  the 
holy  well,  containing  what  they  called  drinkable  water,  but  it  was 
fearfully  salt.  But  I  ought  not  to  have  taken  you  so  far  into  this 
hospice  without  introducing  you  to  the  Shaikh  who  has  the  charge, 
and  is  the  abbot,  as  it  were,  of  this  and  the  other  hospice  which  I 
shall  presently  describe.  Shah  Mukrood,  Shaikh  of  the  Oordum 
Padshah  and  Huzrut  Begum  shrines,  is  an  old  man  of  about  87 
years.  He  has  never  been  beyond  the  nearest  village  in  his  life, 
and  I  fancy  I  am  safe  in  asserting  that  he  never  tasted  a  drop  of 
jsweet  water.  Yet  he  is  hale  and  hearty,  has  a  most  jovial  abbot- 
like countenance  and  manner,  has  perfect,  eyesight,  and  rode  his  18 
miles  across  &om  one  shrine  to  the  other  as  briskly  as  any  of  us.  I 
hope  his  green  old  age  is  not  to  be  attributed  to  the  virtues  of  salt- 
water, for  length  of  life  would  be  dearly  purchased  at  the  price  of 
l)eing  compelled  to  drink  it.  Shah  Mukrood  gave  us  much  inte- 
resting information,  for  many  a  wave  of  insurrection  and  revolution 
bad  flowed  over  the  land  in  his  time ;  and,  doubtless,  as  each  con- 
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queror  or  usurper  came  to  this  celebrated  shrine  to  invoke  a  blessing 
on  his  arms,  this  old  Shaikh  welcomed  each  one  in  as  glowing 
terms  of  praise  and  flattery  as  he  bestows  on  the  name  of  the  present 
Ameer.  He  evidently  has  nothing  to  fear  from  the  storms  of  human 
strife.  His  danger  comes  from  the  sea  of  sand  which  he  has  watched 
advancing  on  him  for  the  last  eighty  years,  und  seen  it  ovei*whelin 
and  obliterate  building  affcer  building. 

**  The  story  of  Oordnm  Padshah,  briefly  told,  is  Ihis : — When 
Sahfk  Boghra  Khan,  King  of  Kashgar,  turned  Mahommedan  in 
about  A.D.  970,  his  zeal  for  the  new  faith  led  him  to  make  war  on  all 
his  neighbours.  His  son,  Aralau  Khan,  regarding  whose  birth  a 
miraculous  story  borrowed  from  our  New  Testament  is  told,  attacked 
and  destroyed  many  of  the  forts  and  towns  in  this  direction,  but 
was  finally  overcome  and  destroyed  with  his  whole  army  at  Oordum 
Padshah.  It  was  then  a  flourishing  country,  so  the  stoiy  goes. 
Aralau  Khan's  brother  came  too  late  to  save  his  life ;  but  he  pur- 
sued his  enemies  as  far  as  Kagyar,  and  defeated  them,  after  which 
he  returned  to  give  honourable  burial  to  his  brother  and  the  martyrs 
to  the  fidth.  But  when  he  reached  the  spot  he  found  what  he  had 
leffc  a  flourishing  countxy  had  been  suddenly  turned  into  a  wilderness 
of  sand,  and  the  bodies  of  these '  Shahnds '  had  been  entombed  by  the 
elements.  A  city  which  he  had  sacked,  as  he  had  passed  by  to  Kagyar, 
had  likewise  disappeared  &om  view.  This  was  about  800  years 
ago ;  and  I  fancy,  from  that  day  to  this,  no  one  had  cared  to  visit 
its  ruins.  The  old  Shaikh  had  vague  notions  of  its  existence ;  but 
he  said  he  could  point  out  the  direction.  We  lost  no  time  in  going 
off  towards  it,  with  English  spade  and  pickaxe,  to  see  what  we  could 
find.  There  was  a  slight  elevation  in  one  part  of  the  desert,  which 
seemed  to  indicate  the  site,  and,  on  doser  examination,  we  found 
what  perhaps  might  be  the  ruins  of  two  towers.  The  grotmd  w)is 
slightly  strewed  with  pieces  of  old  pottery,  and  there  was  no  doubt 
about  habitations  having  existed  there  at  some  time  or  other.  We 
were  not  very  successful  in  our  excavations;  but  I  collected  a 
quantity  of  little  bits  of  glass,  glazed  pottery,  and  found  two  coins, 
one  of  which  has  a  tolerably  legible  inscription,  but  in  characters 
unknown  to  anyone  here.  This  coin  will,  no  doubt,  be  deciphered 
in  course  of  time  and  may  tiirow  some  light  on  the  subject.  The 
glass  is  a  very  curious  feature.  No  glass  is  now  in  use  in  this 
country ;  but^  from  the  shape  and  appearance  of  the  bits  I  have 
found,  it  is  evident  that,  800  years  ago,  glass  cups  and  vessels  were 
in  use.  Most  probably  they  had  been  brought  from  Ohina.  As  all 
the  buildings  in  the  country  are,  and  apparently  always  have  been, 
of  mud,  and  stone  or  burnt-brick  edifices  are  exceedingly  rare,  it  is 
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not  surprising  tliat  the  traces  of  any  town  should  become  oblite- 
rated. 

'*  From  Huzrat  Begum  we  rode  for  18  miles  across  the  desert  to 
Oordum  Padshah,  and  found  on  our  way  quite  a  different  appearance 
to  that  which  presented  itself  at  Huzrat  Begum.  After  crossizig  a 
long  low  ridge  we  came  upon  the  veritable  *  kum/  or  great  moving 
sand.  As  we  looked  upon  it  from  'the  height  the  appearance  was 
that  of  the  sea  in  a  violent  gale,  where  billows  upon  billows  rise 
mountains  high,  all  flowing  in  the  same  direction.  These  sand- 
billows  were  often  100  feet  high,  all  in  the  same  course  from  north- 
west to  south-east,  and,  sloping  up  from  the  north-west  side  to  their 
crest,  fell  precipitably  on  the  south-east  side.  Between  these 
billows  the  original  »oil  of  the  desert,  with  here  and  there  some 
shrubs  and  reeds,  was  to  be  seen.  Old  Shah  Mukrood  told  us  how 
these  sandy  waves  had  gradually  advanced  in  his  day.  We  passed 
a  '  Sungur,'  or  hospice,  half-buried  in  the  sand.  He  told  us  that  it 
had  been  built  a  century  ago,  and  he  remembers  the  time  when  it 
stood  out  on  the  plain,  free  from  all  apparent  danger.  Thirty  years 
ago  the  advancing  sand-wave  warned  the  inmates  to  seek  a  safer 
abode.  When  we  passed  it  the  building  had  all  the  appearance  of 
haviug  been  abandoned  yesterday,  so  fresh  and  sharp  were  the  lines 
of  the  walls  and  archps.  But  desolation  and  destruction  are  not  far 
gS,  Just  behind  it  and  touching  its  walls  a  hillock  of  sand,  fall 
100  feet  high,  hung  over  it,  from  the  crest  of  which  sand  seemed  to 
have  rained  down  into  the  courtyard,  and  in  course  of  time  the  whole 
will  be  completely  buried.  We  came  to  another  such  spot,  where 
the  Shaikh  informed  us  a  hospice  was  buried,  which  he  himself  had 
built  There  is  no  trace  of  it  now  left.  These  sand-hills  are  dis- 
tinctly separate  from  the  soil  they  overwhelm :  it  is  an  interesting 
question  where  they  came  from.  From  their  appearance,  as  well  as 
from  the  testimony  of  the  Shaikh  and  others,  they  advance  in  one 
direction  from  north-west,  and  with  such  regularity,  that  the  Shaikh 
said  any  buildings  erected  on  one  side  or  other  of  the  line  would  be 
perfectly  safe.  Moreover,  the  motion  of  this  sand  only  takes  place 
during  two  months  in  the  year — April  and  May — ^whereas  in  other 
parts  of  the  desert  portion  sand  and  dust  are  blown  about  at  all 
times.  The  Desert  of  Gobi  (GU)bi,  by-the-by,  means  *  great,'  and 
is  a  Toorkee  word)  lies  to  the  east  of  this ;  so  that  if  these  sands 
came  thence  they^must  be  borne  first  west  till  they  are  stopped  by 
the  Thian  Shan  range,  and  then  swept  round  by  the  eddying  current 
to  a  south-east  direction.  But  I  cannot  venture  at  present  to  foim 
any  theories,  and][merely  record  the  facts,  which  perhaps  you  may 
think  interesting. 
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**  At  Aralau's  shrine  the  present  Ameer  has  erected  a  veiy  fine 
hospice,  with  mosqne  and  rooms  for  travelling  devotees.  It  is  at 
present  in  an  open  plain ;  but  I  dare  say  some  fatnre  explorer  of 
Central  Asia  will  have  to  search  in  vain  amongst  the  sandj  billows 
i'or  a  trace  of  its  existence. 

'*  I  am  glad  to  think  that  if  no  other  result  to  geographical  know- 
ledge be  attained,  this  Mission  will  have  the  honour  of  unfolding 
to  the  world  the  mysteries  of  the  Pamir.  The  question  of  our  retnm 
hy  Gabul  is  not  yet  decided ;  but  the  chances  are  all  against  it,  so 
that  I  am  glad  I  have  secured  this  exploration,  and  I  have  given 
instructions  to  Captain  Trotter  to  take  advantage  of  every  oppor- 
tunity to  gain  information.  Colonel  Gordon,  Captain  Biddulph,and 
Dr.  Stoliczka,  who  are  also  of  the  party,  will  make  good  use  of  their 
eyes,  ears,  and  hands.  I  find  that  the  word  Pamir,  or  Pam^,  is 
applied  in  Toorkee  to  waste  tracts  of  land,  and  this  undoubtedly  is 
what  is  understood  when  speaking  of  that  part  of  the  oountry  which 
we  know  as  Pamir. 

"I  will  not,  however,  lengthen  this  letter  by  going  into  the 
description  of  Sirikol  and  the  country  to  the  south ;  but  on  the 
return  of  my  exploring  party  shall  hope  to  offer  information  which 
perhaps  may  be  interesting. 

'*  I  am  exceedingly  sorry  that  I  cannot  add  Ehoten  to  the  list  of 
places  actually  visited ;  but  my  inability  to  go  there  arises  from  no 
want  of  desire  or  pressing  on  my  part.  In  Central  Asia  one  is  not 
a  perfectly  free  agent ;  and  I  may  propose,  but  Ameer  Yakoob  Khan 
disposes. 

'*  I  am  yours  very  truly, 

**  The  Bight  Honourable  **  T.  D.  Fobsyth. 

•*  Sir  BarUe  Frere^  o.c.s.i.,  *c." 
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ADDITIONAL    NOTICES. 

(Printed  by  order  of  Conncil.) 


1. — Export  to  the  Council  on  (he  Arrangementi  for  the  Funeral  of 
Dr,  Livingstone. 

1,  SaTile  Bow,  Burlington  Gardens, 
Gentlemen,  April  24th,  1874. 

In  accordanoe  witb  tbe  Minute  of  Conncil,  giving  power  to 
tbe  President  to  make  such  arrangements,  on  behalf  of  the  Society, 
as  he  might  see  fit  for  the  reception  and  interment  of  the  body  of 
Dr.  Livingstone,  Sir  Bartle  nominated  Colonel  J.  A.  Grant  and 
James  Fergnsson,  Esq.  (assisted  by  Mr.  H.  W.  Bates,  the  Assistant- 
Secretary),  to  act  for  the  Conncil  in  the  matter ;  and  on  Mr.  Fer- 
gusson  afterwards  wishing  to  retire,  General  Bigby  was  nominated 
to  o£Bciate  in  his  stead. 

An  answer  to  the  application  made  by  Sir  Bartle  Frere  to  Her 
Majesty's  Government,  to  defray  the  expenses  of  the  funeral,  was 
received  in  the  afternoon  of  the  10th  of  April  in  the  following 

letter : — 

**  11,  Downing  Street,  Whitehall, 
"  My  dear  Sib  Babtlb,—  '*  April  10, 1864. 

'*  1  have  been  in  communication  with  Mr.  Disraeli,  who,  as  you  know, 
is  out  of  town,  on  the  subject  of  the  funeral  of  Dr.  Livingstone.  The  GK)vem- 
roent,  being  desirous  to  show  their  respect  for  his  memory,  have  taken  upon 
themselves  the  charge  of  bringing  his  remains  to  this  country,  and  are  furtner 
willing  to  bear  the  necessary  expenses  attending  their  interment.  Ibey  do 
not,  however,  purpose  to  take  upon  themselves  the  arrangements  of  the  funeral, 
which  they  think  should  be  left  to  the  family  or  friends  of  the  deceased ;  and 
they  consider  that  the  most  convenient  course  for  them  to  adopt  will  be  to 
make  a  grant  of  a  fixed  sum  (2507.)^  to  be  applied  in  such  manner  as  the 
friends  think  best. 

"  Understanding  that  the  Boyal  Geographical  Society  have  interested  them- 
selves in  the  matter,  1  shall  feel  obliged  by  your  informing  me  whether  they 
will  take  charge  of  the  arrangements.  In  that  case  the  sum  I  have  named 
shall  be  placed  at  their  disposaL 

**  I  remain 

**  Yours  very  fidthfuUy, 
(Signed)        **  Staffobd  H.  Nobthccte. 

"  The  Bight  Hon.  Sir  H.  BarOe  Frere^  k-cb." 

Sir  Bartle  having  accepted  the  charge  of  the  arrangements  in 
the  name  of  the  Society,  the  Committee,  consisting  of  Mr.  W.  F. 
VOL.  xvni.  2  I 
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Webb  (of  Newstead  Abbey),  acting  (together  with  Sir  Bartle  Frere) 
with  full  powers  on  behalf  of  the  family,  the  Rev.  Horace  Waller 
(also  on  behalf  of  the  family  and  friends),  and  General  C.  P.  Bigby, 
and  Colonel  J.  A.  Orant,  c.b.,  assisted  by  Mr.  Bates,  were  called 
together.  The  formal  consent  of  the  Dean  of  Westminster  to  the 
interment  of  the  body  in  the  Abbey  had  been  received  some 
days  previously;  and  it  was  now  arranged  that  Mr.  Banting's 
estimate  for  the  funeral  should  be  accepted ;  that  General  Itigby 
and  Colonel  Grant  should  proceed  to  Southampton,  to  receive  the 
body  on  behalf  of  the  Council,  and,  in  accordance  with  the  directions 
of  the  Foreign  OfiSce,  that  it  should  lie  in  the  rooms  of  the 
Society  pending  the  arrangements  of  the  funeral  in  London,  and 
that  Mr.  Webb  should  invite  Sir  William  Fergusson,  the  eminent 
surgeon,  to  examine  and  identify  the  body  on  its  arrival. 

The  following  Beport  renders  an  account  of  the  proceedings  of  the 
Council  Delegates  in  Southampton. 

1,  Sayile  Bow,  Burlington  Gardens,  W. 

SiK,  April  24th,  1874. 

I  have  the  honour  to  report  for  the  information  of  the  Coimcil 
that  Colonel  Grant,  c.b.,  and  myself  proceeded  to  Southampton  on 
the  12th  inst.,  in  order  to  receive  charge,  on  behalf  of  the  Council, 
of  the  remains  of  the  late  Dr.  Livingstone,  which  were  expected  to 
arrive  per  F.  <&  0.  Company's  steamer  Maltoa  on  the  following  day. 

We  reported  our  arrival  to  the  Mayor  of  Southampton,  and  that 
gentleman  treated  us,  and  the  other  members  of  our  Committee,  with 
the  greatest  attention  and  hospitality.  His  Worship  had  engaged 
ten  rooms  for  our  accommodation  at  the  South- Western  Hotel,  and 
insisted  on  considering  us  as  his  guests  during  our  stay. 

Vice-Admiral  Sir  W.  Hall,  who  was  deputed  to  represent  the 
F.  &  0.  Company  on  the  occasion,  also  liberally  provided  us  with, 
steamers,  both  to  meet  the  Maltoa  and  to  land  the  remains,  and  the 
Company  would  make  no  charge. 

The  South-Western  Eailway  Company  also  provided  a  special 
train,  free  of  charge,  for  the  conveyance  of  the  body  and  cortege  to 
London. 

The  Mayor  and  Corporation  attended  in  their  robes,  and  received 
the  body  with  the  utmost  solemnity,  and  the  town  was  thronged  by 
a  vast  assemblage  of  people,  who  showed  marked  respect  to  the 
funeral  procession. 

We  feel  deeply  indebted  to  the  Worshipful  the  Mayor  for  hia 
great  hospitality  and  sympathy,  and  to  the  Corporation  of  South- 
ampton for  the  admirable  arrangements  they  made. 

C.  P.  RfQBT. 
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The  body  arrived  in  London  at  a  little  after  3  p,m.  on  Wednes- 
day the  15  th,  and  the  surgical  examination  was  performed  on  the 
same  day  in  the  Conncil  Koom,  between  the  hours  of  5  and  7 ; 
there  b^g  present,  besides  Sir  William  Fergnsson  and  his  two 
assistants.  Dr.  J.  Kirk  and  Dr.  London  (the  family  surgeon  from 
Hamilton,  in  Lanarkshire.) 

The  following  report  of  the  examination,  by  Sir  William  Fer- 
gnsson, is  extracted  from  *  The  Lanoet '  of  April  18,  1874 : — 

''Examination  and  Yebifigation  of  the  Body  of  thb  late 
De.  Livinostone. 

"  To  the  Editor  of  The  Lancet: 

**  Sib, — For  many  years  there  has  probably  been  no  single  individual  on 
whom  a  greater  amount  of  interest  has  been  concentrated  throughout  the  world 
than  Liyingstone.  Naturally  the  excitement  has  been  greatest  in  Britain.  In 
America  it  has  perhaps  been  all  but  equal ;  and  wherever  British  interests 
extend,  the  doings,  and  latterly  the  fate,  of  this  remarkable  man  have  thrilled 
alike  on  the  hea^  and  tongues  of  all  who  prize  some  of  the  most  marked 
features  of  modem  civilisation.  Giving  every  credit  to  our  great  philanthro- 
pists, to  our  Houses  of  Lords  and  Commons,  no  single  human  being  has  struck 
more  deeply  at  the  roots  of  all  that  remained  in  modem  times  of  the  curse  of 
slavery  than  this  simple-minded,  noble-hearted  missionary,  who  has  served 
God  ajid  man  with  such  force,  power,  and  enduring  energy,  as  have  never 
perhaps  been  exceeded  by  any  other  human  being. 

•*  It  is  not  in  the  province  of  such  a  journal  as  yours  to  comment  specially 
on  such  themes,  and  much  less  is  it  in  mine  to  refer  specially  to  them  in  your 
pages.  I  cannot,  however,  but  remind  you  that  Livingstone,  besides  bis  holy 
occupation,  belonged  to  our  profession.  In  my  own  mind  I  have  a  strong  im- 
pression that  a  considerable  portion  of  his  great  works  resulted  from  that  part 
of  the  education  which  he  imbibed  in  our  professional  schools,  and  I  therefore 
look  with  pride  to  the  fact  that  his  name  must  ever  be  enrolled  as  one  of  the 
most  remarkable  men  in  our  ranks. 

"  Many  doubts  have  attended  the  movements  of  our  great  explorer  in  his 
latter  years,  which  will  probably  be  soon  cleared  up,  as  his  papers  become 
collected  and  collated.  And  within  the  last  few  months  many  have  hesitated 
to  believe  that  he  was  dead.  Above  all,  it  seemed  beyond  ordinary  probability 
that  his  remains  would  have  been  brought  from  Central  Africa  to  our  heart  of 
London.  That  a  body  was  on  its  way  from  this  all  but  mythical  region  could 
hardly  be  doubted  after  the  examination  at  Zanzibar  of  the  remains ;  but  many 
were  sceptical  as  to  this  dead  frame  being  that  of  Livingstone.  Up  to  within 
a  few  days,  I  may  say  until  between  five  and  six  o*c1ock  this  afternoon,  even 
the  closest  believers  in  his  story  felt  in  the  position  that  they  could  not  affirm 
more  than  was  the  general  ramour. 

**  Happily,  it  was  borne  in  mind  by  many  old  Mends  that  he  had  one  con- 
dition of  body  which  would  mark  the  identification  of  his  remains  even  if  years 
and  years  had  elapsed.  The  skeleton  of  the  human  frame  being  the  last  part 
which  decays  ana  falls  into  impalpable  dust,  it  was  thought  by  those  who 
knew  some  part  of  his  physical  condition  thai  if  it  should  be  proved,  on  ana- 
tomical examination,  the  remains  of  an  old  ununited  fracture  in  his  left  humerus 
{arm  bone)  could  be  recognised,  all  doubt  on  the  subject  would  be  settled  at 
<mce  and  for  ever. 

"  It  has  fallen  to  my  lot  to  have  the  honour  of  being  selected  to  make  the 
cmcial  examination  to  this  end,  and  I  have  accordingly  performed  that  duty. 

2  I  2 
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From  what  I  have  seen  I  am  much  impressed  with  the  ingenious  manner  in 
which  those  who  have  contrived  to  secure  that  the  hody  should  be  carried 
through  the  long  distance  from  where  Livingstone  died  until  it  could  reach  a 
])lace  where  transit  was  comparatively  easy,  accomplished  their  task.  The 
lower  limbs  were  so  severed  from  the  trun^  that  the  length  of  the  bulk  of 
package  was  reduced  to  a  little  over  four  feet.  The  soft  tissues  seem  to  have 
been  removed  to  a  great  extent  from  the  bones,  and  these  latter  were  so  dis- 
posed that  by  doubling  and  otherwise  the  shortening  was  accomplished.  The 
abdominal  viscera  were  absent,  and  so  were  those  of  the  chest,  including,  of 
course,  heart  and  lungs.  There  had  been  made  a  large  opening  in  front  of  the 
abdomen,  and  through  that  the  native  operators  had  ingeniously  contrived  to 
remove  the  contents  of  the  chest,  as  well  as  of  the  abdomen.  The  skin  over 
chest,  sternum,  and  ribs  had  been  untouched. 

"  Before  these  points  were  clearly  ascertained,  some  coarse  tapes  had  to  be 
loosened,  which  set  free  some  rousjh  linen  material— a  striped  coloured  bit  of 
cotton  cloth,  such  as  might  have  been  an  attractive  material  for  the  natives, 
among  whom  Livingstone  travelled — a  coarse  cotton  shirt,  which  doubtless 
belonged  to  the  traveller's  scanty  wardrobe,  and  in  particular  a  laree  portion 
of  the  bark  of  a  tree,  which  bad  formed  the  principal  pert  of  the  padcage — the 
case  thereof,  no  doubt.  The  skin  of  the  trunk,  from  the  pelvis  to  the  crown 
of  the  head,  had  been  untouched.  Everywhere  was  that  shrivelling,  which 
might  have  been  expected  after  salting,  baking  in  the  sun,  and  eleven  months 
of  time.  The  features  of  the  face  could  not  be  recognised.  The  hair  on  the 
scalp  was  plentiful,  and  much  longer  than  he  wore  it  when  last  in  England. 
A  moustache  could  not  be  recognised,  but  whiskers  were  in  abundance.  The 
forehead  was  in  shape  such  as  we  are  familiar  with  from  memory,  and  from  the 
pictures  and  busts  now  extant.  The  circumference  of  the  cranium,  from  the 
occiput  to  the  brow,  was  23f  inches,  which  was  recognised  by  some  present  to 
be  in  accordance  with  such  measurements  when  alive. 

*<  In  particular  the  arms  attracted  attention.  They  lay  as  if  placed  in  ordi- 
nary fashion,  each  down  by  the  side.  The  skin  and  tissues  under  were  on  each 
side  shrunk  almost  to  skeleton  bulk,  and  at  a  glance  to  practised  eyes — ^there 
were  five,  I  may  say  six,  professionid  men  present — the  state  of  the  left  arm 
was  such  as  to  convince  everyone  present  who  had  examined  it  dining  liiet 
that  the  limb  was  Livingstone's.  Exactly  in  the  region  of  the  attachment  of 
the  deltoid  to  the  humerus,  there  were  the  indications  of  an  oblique  fracture. 
On  moving  the  arm  there  were  the  indications  of  the  ununited  fracture.  A 
closer  investigation  and  dissection  displayed  the  false  joint  which  had  long  ago 
been  so  well  recognised  by  those  who  had  examined  the  arm  in  former  days. 
The  Rev.  Dr.  Mofiiat,  and  in  particular.  Dr.  Kirk,  late  of  Zanzibar,  and  Dr. 
Loudon,  of  Hamilton,  in  Scotland,  at  once  recognised  the  condition.  Having 
myself  been  consulted  regarding  the  state  of  the  limb  when  Livingstone  was 
last  in  London,  I  was  convinc^  that  the  remains  of  the  great  traveller  lay 
before  us.  Thousands  of  heads  with  a  like  large  circumference  might  have 
been  under  similar  scrutiny ;  the  skeletons  of  hundreds  of  thousands  might 
liave  been  so ;  the  humerus  in  each  might  have  been  perfect ;  if  one  or  both 
had  been  broken  during  life  it  would  have  united  again  in  such  a  manner  that 
a  tyro  could  easily  have  detected  the  peculiarity.  The  condition  of  ununited 
fracture  in  this  locality  is  exceedingly  rare.  I  say  this  from  my  peraonal  pro- 
fessional experience,  and  that  such  a  specimen  should  have  turned  up  in  London 
from  the  centre  of  Africa,  excepting  in  the  body  of  Dr.  Livingstone,  where  it 
was  known  by  competent  authorities  to  have  existed,  is  beyond  human  credi- 
bility. It  must  not  be  supposed  by  those  who  are  not  professionally  acquainted 
with  this  kind  of  lesion — which  often  causes  so  much  interest  to  the  practical 
surgeon — that  a  fracture  and  new  joint  of  the  kind  now  refeired  to  could  have 
been  of  recent  date,  or  made  for  a  purpose.    There  were  in  rwdity  all  the  indi- 
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cations  which  the  experienced  patholodst  recognises  as  infallible,  such  as  the 
Attenuated  condition  of  the  two  great  Ragments  (common  under  such  circum- 
stances), and  the  semblance  of  a  new  joint,  but  actually  there  was  a  small 
fragment  detached  from  the  others  which  bore  out  Livingstone's  own  view  that 
the  bones  had  been  *  crunched  into  splinters.'  Having  had  ample  opportunity 
of  examining  the  arm  during  life,  and  conversing  with  Livingstone  on  the 
subject,  and  being  one  of  those  who  entertained  hopes  that  the  last  reports  of 
Livingstone's  death  might,  like  others,  prove  false,  I  approached  the  examina- 
tion with  an  anxious  feeling  regarding  this  great  and  most  peculiar  crucial  test. 
The  first  glance  at  the  left  arm  set  my  mind  at  rest,  and  that,  with  the  further 
examination,  made  me  as  positive  as  to  the  identity  of  these  remains  as  that 
there  has  been  among  us  in  modem  times  one  of  the  greatest  men  of  the  human 
race — David  Livingstone. 

"  The  accompanying  extract  from  Dr.  Livingstone's  *  Missionary  Travels 
and  Researches  in  South  Africa,'  *  published  in  1867,  will  be  read  with  peculiar 
interest  at  the  present  date.  It  bears  specially  upon  ^e  matter  now  in  question. 
The  physiology  referred  to  has,  I  know,  atti*acted  special  attention  from  the 
late  Sir  Benjamin  Brodie  and  others,  and  the  pathos  of  his  statement  of  how 
he  meant  to  have  kept  the  tale  of  the  occurrence  '  in  store  to  tell  my  grand- 
children when  in  my  dotage,'  must  touch  the  heart  of  all  who  have  sympathy 
with  the  life-story  of  this  modem  hero. 

"  Wm.  Febgussok. 

"  George-street,  Hanover-fiquare,  April  15th,  1874." 

The  Dean  of  Westminster  having  fixed  Saturday  the  18th  as  the 
day  of  the  interment^  the  Committee  had  but  two  days  within 
which  to  make  all  necessary  arrangements — the  invitation  of 
mourners  and  representatives  of  public  bodies,  and  the  distribntion 
of  tickets  for  the  Abbey  to  Fellows  of  the  Society  and  the  public. 
The  Dean  placed  900  reserved  places  at  the  service  of  the  Com- 
mittee, tickets  for  which  were  furnished  to  them  by  the  undertaker. 
To  aid  in  the  selection  of  persons  to  be  invited  to  the  funeral,  and 
the  distribution  of  the  tickets,  the  Committee  added  to  their  number 
Mr.  E.  Hutchinson,  Secretary  to  the  Church  Missionary  Society,  and 
Dr.  Bird  wood,  of  the  India  Office.  Meantime,  the  coffin  was  placed 
in  the  Map-Eoom  of  the  Society,  and  visited  during  Thursday  and 
Priday,  the  16th  and  17th,  by  a  large  number  of  the  Fellows  and 
the  public. 

The  Committee  had,  at  first,  the  intention  of  limiting  the  cost  of 
the  funeral  to  the  amount  of  the  Government  grant,  viz.  250Z.,  and 
they  directed  Messrs.  Banting  accordingly  to  provide  nothing  but 
what  was  strictly  necessary ;  and  prepare  for  five  mourning  carriages 
only,  which  was  all  the  means  at  tiieir  disposal  would  admit  of. 
The  necessity,  however,  for  providing  places  in  the  funeral  cortege 
for  the  numerous  representatives  of  municipal,  scientific,  and  re- 
ligious bodies,  who  requested  to  be  allowed  to  take  part  in  the 
ceremony,  became  so  urgent  that  they  were  obliged  gradually  to 
increase  the  number  of  mourning  carriages  to  twelve.     Several  un- 

*  Relating  to  his  encounter  with  the  lion. 
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foreseen  items  of  expense  also  presented  themselves,  such  as  a  new 
and  suitable  coffin,  d:c.,  which  tended  to  augment  the  total  cost  of 
the  funeral  to  500Z.  19«.  Id.,  viz.,  Messrs.  Banting's  bill,  487i.  6s.  lOrf.,. 
and  cost  of  postages,  telegrams,  &o.,  131.  128.  3d. 

As  already  stated  in  General  Rigby's  Report  of  the  Proceedings 
at  Southampton,  no  expenses  were  incurred  at  that  place  on  account 
of  the  reception  of  the  body,  and  the  London  and  South-Westem 
Railway  Company  made  no  charge  for  the  conveyance  of  the  same 
to  London. 

The  following  is  a  list  of  the  mourners  at  the  funeral : — 
First  coach. — Mr.  T.  S.  Livingstone  and  Mr.  W.  Oswell  Living- 
stone (sons),  Dr.  Moffat,  Mr.  James  Yavasseur  (relatives).  2nd  coach. 
—Sir  T.  Steele,  Dr.  Kirk,  Mr.  W.  F.  Webb,  Jacob  Wainwright 
(pall  bearers) ;  African  boy  Kalulu  in  this  carriage.  3rd  coach. — 
Rev.  Horace  Waller,  Mr.  Oswell,  Mr.  E.  Young,  Mr.  H.  M.  Stanley 
(pall  bearers).  4th  ooach. — Sir.  W.  Fergusson,  Rev.  H.  W.  Hamil- 
ton, Dr.  J.  Loudon,  and  Mr.  James  Hannan.  5th  coach. — ^The 
Duke  of  Sutherland,  The  Right  Hon.  Sir  Bartle  Frere,  K.aB.  (Presi- 
dent Royal  Geographical  Society),  Sir  H.  C.  Rawlinson,  k.c.b» 
(Vice-President  Royal  G^graphical  Society),  and  Mr.  Kenneth  R. 
Murohison.  6th  coach. — General  Rigby,  Colonel  J.  A.  Grant,  as. ; 
Mr.  J.  Murray,  and  Mr.  J.  Young,  jun.  (of  Kelly).  7th  coach. — 
Yice-Admiralle  Baron  de  la  Ronci^re  le  Noury  (President  French 
Geographical  Society),  Dr.  Hooker  (President  Royal  Society),  Lord 
Houghton,  Mr.  H.  W.  Bates  (Assistant-Secretary  Royal  Geogra- 
phical Society).  8th  ooach. — The  Provost  of  Hamilton,  Mr.  J.  B. 
Braithwaite,  Mr.  C.  R.  Markham,  and  Mr.  R.  H.  Major  (Secretaries 
Royal  Geographical  Society).  9th  coach. — ^Rev.  Dr.  Stewart,  Mr. 
T.  Nicholson,  Mr.  Ralston,  Mr.  J.  Young,  of  Kelly  (friends  of  the 
family).  10th  coach. — ^The  Lord  Provost  of  Edinburgh,  Mr. 
Duncan  McLaren,  m  j». ;  Mr.  James  Cowan,  m.p.  ;  Mr.  Josiah  Living- 
stone. 11th  coach. — The  Lord  Provost  of  Glasgow,  Dr.  Watson 
(President,  Faculty  of  Physicians,  Glasgow),  Baillie  Walls  (Chief 
Magistrate,  Glasgow),  Baillie  Bain.  12th  coach. — Mr.  Edwin  Jones 
(Mayor  of  Southampton),  Sir  Frederick  Perkins,  Mr.  A.  Lain^ 
(in  charge  of  the  body  from  Zanzibar).  q  p  j^jq^y 

1  Bavile  Row,  April  27th,  1874.  J,  A.  Grant. 


Since  the  above  Beport  was  received  and  accepted  by  the  Council, 
Her  Majesty's  Government  have  communicated  to  the  President 
their  intention  of  defraying  the  whole  cost  of  the  funeral. 
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2. — Memorial  to  the  Universities  of  Oxford  and  Cambridge, 

Before  the  close  of  tbe  Session  the  following  Memorial  was  ad- 
dressed by  the  President,  under  the  anthoritj  of  the  Conncil,  to  the 
Universities  of  Oxford  and  Cambridge  : — 

To  THE  Vice-Chancbllor  of  the  University  of  Oxford. 
Sir, 

I  am  requested  by  the  Conncil  of  the  Boyal  Geographical 
Society  to  submit  for  your  own  consideration,  and  for  that  of  the 
Hebdomadal  Council,  the  claim  of  Geographical  Science  to  due 
recognition  in  any  future  redistribution  of  Academical  reTenues. 

The  Council  of  the  Royal  Geographical  Society  have  observed 
with  much  satisfaction  that  a  definite  place  has  been  assigned  to 
Geography  in  the  new  scheme  for  the  examination  of  schools  by  the 
Universities.  In  making  their  present  application,  they  are  aware 
that  it  would  be  premature  to  expect  any  decisive  reply  until  the 
Commission  appointed  to  investigate  Academical  revenues  shall 
have  made  its  report,  and  action  shall  be  taken  thereupon,  either  by 
the  Government  or  by  the  Universities  themselves.  The  Council 
are  also  aware  that  a  great  part  of  Academical  revenue  is  derived 
from  College  endowments,  which  are  not  strictly  at  the  disposal  of 
the  Universities.  Nevertheless,  they  entertain  the  conviction  that 
no  plan  for  dealing  with  College  endowments  is  likely  to  be  adopted 
by  the  L^slature  without  having  been  previously  laid  before  the 
Universities,  whose  recommendations  on  this  subject  must  needs 
carry  the  greatest  weight  and  authority. 

I  am,  therefore,  requested  to  represent  that,  in  the  opinion  of  the 
Council  of  the  Royal  G^graphical  Society,  it  would  be  highly  ex- 
pedient to  establish  a  Professorship  of  Geography  in  the  University 
of  Oxford,  and,  moreover,  to  found  Geographical  Fellowships,  side 
by  side  with  the  existing  Radcliffe  Travelling  Fellowships  which, 
as  they  undei*stand,  are  applied  to  the  promotion  of  Medical  as 
distinct  from  Geographical  Science. 

In  support  of  this  proposal,  I  would  venture  to  remark  that,  since 
the  results  of  all  the  natural  sciences  are  co-ordinate  in  Physical 
Geography,  that  study  would  appear  to  be  eminently  suitable  for 
professorial  research  and  teaching  in  Universities,  which  are  already 
rich  in  representatives  of  these  sciences.  It  would  not  tend  in  any 
degree  to  supersede  the  special  cultivation  of  any  independent 
science,  but  would  rather  intensify  the  interest  now  felt  in  each  of 
them,  by  showing  their  general  value  in  scientific  education,  and  by 
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establishing  connections  between  them  which  might  otherwise  be 
unobserved.  I  may  add  that  Physical  Geography  has  the  advantage 
of  being  well  adapted  to  lectures  before  mixed  audienoes,  because 
many  of  its  results  are  so  broad  and  popular  as  to  reach  the  under- 
standing and  imagination  even  of  those  who  have  little  scientific 
knowledge. 

I  would  further  point  out  that,  while  the  facilities  for  travelling 
are  so  vastly  extended,  and  while  the  number  of  young  men  who 
travel  after  leaving  the  University,  for  the  sake  of  supplementing 
their  education,  is  increasing  every  year,  very  few  of  them  are 
qualified  to  make  an  intelligent  use  of  the  information  which  they 
may  or  might  obtain,  and  fewer  still  are  qualified  to  make  observa- 
tions of  the  least  scientific  value.  The  same  may  be  said,  with 
little  variation,  of  the  much  smaller  number  who  go  out  as  mis- 
sionaries, and  who  often  enjoy  precious  opportunities  of  collecting 
new  evidence,  not  merely  on  Geographical  questions,  but  on 
questions  of  Ethnological  and  Philological  interest.  Such  persons, 
if  previously  trained  under  an  able  Pirofessor  at  an  University, 
would  be  among  the  most  valuable  correspondents  of  this  and  other 
scientific  bodies. 

The  institution  of  University  Fellowships,  on  the  principle 
of  those  founded  under  Dr.  Kadcliffe's  will  in  the  University  of 
Oxford,  but  for  the  direct  encouragement  of  Geographical  Science, 
would  seem  to  be  an  appropriate  and  effective  mode  of  directing  the 
spirit  of  adventure,  so  common  among  young  travellers,  into  an  useful 
channel.  If  this  view  should  be  adopted  by  the  University  of 
Oxford,  I  would  suggest,  on  behalf  of  the  Council  of  the  Kojal 
Geographical  Society,  that  one  of  such  Fellowships  thus  set  apart 
might  with  propriety  be  called  "  Livingstone  Fellowship,"  in  memory 
of  the  great  traveller  who  combined  in  himself  the  character  of 
Missionary,  Geographer,  and  Scientific  Observer,  and  whose  example 
might  be  thereby  kept  before  the  eyes  of  English  youths  for  genera- 
tions to  come. 


♦^*  The  memorial  to  the  Vice-Chancellor  of  Cambridge  varied  finom  the  abore 
in  certain  minor  points  relating  to  th6  different  circumBtanoes  of  the  University. 
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3. — Circular  and  Programme  of  the  Congrh  Intemationdl  dee  Sciences 
OSograpMqueSy  to  meet  in  Paris  in  the  Spring  of  1875. 

(CiRCULAB.) 

^La  connaissance  de  notre  habitation  terrestre  est,**  comme  I'a  dit  un  de 
U08  g^ographes  les  plus  distingu^*  *'  la  science  k  laquelle  nous  nous  rattachons 
par  les  liens  les  plus  intimes :  peu  de  sujets  touchent  ik  de  si  nombreux  et  k 
de  si  grands  int  Jrfits.'* 

Comme  toutes  les  autres  sciences  cependant,  la  G^ographie  a  4t4  longtemps 
k  domaine  exclusif  de  quelques  rares  adeptes.  Cest  seulement  lorsque 
Tesprit  de  recherche  scientifique  s'est  r^pandu  dans  1e  monde,  qu*elle  a  aussi 
particip^  au  conrant  qui  entralnait  le  genre  humain  vers  T^tude.  Les  gou- 
yernements  ont  fitvoris^  ses  progr^;  puis  des  associations  libres  se  sont 
form^  suocessivement  sur  des  points  divers  pour  donner  aux  travaux 
g^o^phiques  une  plus  vive  impulsion.  A  peine  cr^^,  ces  Soci^t^  ont 
sent!  le  b^in  de  coordonner  leurs  oeuvres  s^par^es,  d'abord  en  ^tablissant  des 
correspondances  r^guli^res  ;  plus  tard,  la  facility  des  communications  aidant, 
en  appelant  k  une  commune  discussion  tons  les  hommes  qui  s'^taient  occupds 
isol^ment  de  si  graves  probl^mes. 

De  cette  pensSe  est  n^  le  Congr^s  tenu  en  1871  k  Anvers,  et  si  le  grand  et 
legitime  succ^  de  cette  f<6te  de  la  science  est  dd  en  majeure  partie  au  z^le 
habile  d'^minents  organisateurs  et  au  conconrs  empress^  de  nombreux  adherents, 
comment  ne  pas  Tattribuer  aussi  k  Tint^rSt  exceptionnel  que  pr^nte  une 
science  dont  le  domaine,  k  peine  limits  est  exploit^  partiellement  par  beau- 
coup  d'autres,  et  pent  servir  de  terrain  commun  k  des  recherches  si  vari^  ? 

C/ est  cette  voie,  d^jk  ouverte,  que  la  Soci^t^  de  Geographic  de  Paris  veut 
suivre  k  son  tour,  enoourag^  dans  cette  t^he  par  ceux  m^mes  qui  Tavaient 
commenc^e.  Forte  de  I'appui  du  Marshal  Prudent  de  la  B^publique,  et 
esp^rant  obtenir  I'adh^on  des  gouvemements  Strangers,  elle  a  d^idd  qu'uK 
nouveau  Ck>ngrte  dee  sciences  g&graphiques  sera  oonvoque'  k  Paris,  au  prin- 
temps  de  Tann^  1875. 

£tudier  la  terre  dans  ses  aspects  divers,  dans  sa  constitution  physique, 
dans  les  manifestations  de  la  vie  It  sa  surface ;  examiner  les  moyens  de  la 
mesurer  et  de  la  repr^nter,  et  determiner  ses  rapports  avec  les  corps  celestes ; 
r^tablir  les  dtats  suocessifs  de  notre  plan^te  aux  difterentes  dpoques,  et  retronver 
sur  le  sol  les  empreintes  de  lliistoire  reconstitute  par  IMrudition  modeme; 
chercher  k  rendre  plus  promptes  et  plus  faciles  les  relations  entre  les  peuples 
et  a  livrer  par  degr^s  k  llionmie  toute  la  surface  habitable ;  comparer  entre 
elles  les  m^thodes  d'enseignement  et  unifier  les  efibrts  pour  la  diffusion  et  le 
progrte  de  la  science ;  s*entendre  sur  les  explorations  a  entreprendre  et  sur  la 
mani^re  de  mettre,  pour  lesaocomplir,  les  forces  humaines  k  m^me  de  triompher 
de  tons  les  obstacles ;  en  un  mot,  constater  ce  qui  est  certain,  discuter  ce  qui 
est  douteux,  d^oouvrir  ce  qui  est  inconnu  dans  T^tude  th^orique  et  pratique 
de  la  terre,  tel  est  le  but  du  Gongrds  de  Paris. 

Nous  faisons  done  appel  aux  G^ographes  qui  s*appliquent  sp^cialement  k 
cet  ordre  d'^tudes;  aux  savants  qui  dans  d'autres  recherches  empruntent 
quelquefois  le  secours  de  la  G^ographie :  aux  voyageurs  qui,  au  peril  mdme 
ae  leur  vie,  on  le  sait,  ont  eiargi  les  horizons  de  la  science  et  multiplie  les 
routes  du  commerce ;  aux  professeurs  qui,  par  leurs  enseignements  ou  leurs 
Merits,  ont  contribue  k  r^pandre  les  oonnaissances  geogra^iques ;  aux  ing^- 
nieurs  qui,  par  leurs  admirables  travaux,  ont  cr46  des  communications  dans  Ic 
monde  entier ;  k  tons  ceux  enfin,  et  le  nombre  en  est  grand,  qui  portent  k  toutes 
ces  questions  un  puissant  int^rdt,  et  qui  croient  utile  de  propager  de  plus  en 
plus  une  science  eminemment  nec^«aire. 

*  Yiyien  de  Saint-Martin,  *  Histoire  de  la  Geographie.' 
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Nous  convioDS  k  oes  assiaes  padfiqnes  les  homines  de  bonne  volont^  de  toa& 
lea  pays,  certains  qu*ils  n*y  apporteront  d*autre  passion  que  celle  de  la  T^rit^. 
Kous  demanderons  plus  particuli^rement  le  concours  des  Soci^t^  scientifiques 
^trang^res,  et  nous  les  prierons  d^envoyer  des  ddl^^  de  d^gner  les  per- 
sonnes  auxquelles  des  oonvocatioDS  devront  6tre  adress^  de  signaler  les  ques- 
tions oui  pourront  6tre  avantageusement  pos^. 

Le  Congr^  sei-aaccompagn^d'une  Exposition  des  objets  ayant  trait  k  T^tiide 
de  la  G^graphie.  Des  recompenses  seront  d^cem^es  auz  plus  militants  parmi 
les  exposants. 

C*est  Ik,  dans  son  ensemble,  le  programme  des  mesures  que  prendra  la 
Society  de  G^oeraphie  pour  donner  2k  la  solennit^  tout  I'Adat  qu'elle  oompcnrte. 
Confiante  dans l*utilit^  de  son  entreprise,  soutenue  par  de  faauts  patronages  et 
de  nombreuses  adh^ons,  la  Soci^t^  se  consacrera  ayec  soUicitude  et  pers^ 
v<^rance  k  cette  oeuvre  de  lumi^  et  de  paix.  II  appartient  k  tons  de  rendre 
notre  tentative  durable  et  f^conde  par  une  propagande  active,  par  uu  conooors 
ddvou^,  par  une  attention  soutenue.  lis  seront  oomme  nous  bien  r^ompens^ 
si  nos  efforts  r^unis  r^ussissent  k  faire  avancer  I'bumanit^  d*un  pas  de  |dua 
dans  la  voie  du  progrbs,  et  si,  imitateurs  aujourdliui,  nous  pouvons  k  notie 
tour  servir  de  modules  k  ceux  qui  nous  suivront,  contribuant  ainsi  k  fond^  une 
hre  p^riodique  de  Consr^  intematicmaux  tenus  suooessivement  dans  diaque 
pays,  oil  les  hommes  de  savoir  et  d*intelligence  ^laireront  le  pass^  et  pr^ 
pareront  Tavenir  des  sciences  g^ographiques. 

Le  President  de  la  Soeidti  de  OSographie, 

Vice-Amiral  Baron  db  LA  RONClSlRE  LE  NOURY. 
Le  President  de  la  Commisnon  eentraU, 
DELESSE, 
Ing^iieiir  en  chef  dt§  Ifinca. 
Le  Secretaire  giniral  de  la  BocUU  Oiographie, 
Le  Commissaire  girUral  du  Congrh,  MAUNOIB. 

Baron  B.  BEILLE. 

Paris,  le  28  Mars  1874. 


List  of  IMifedsfar  Di»cu$iion  to  he  iuhmitted  to  ihe  Congresi, 

I.  Gboupe  Math6matiqub. — OSographie  Math^matique — Qiodhie — 
Topographie, 

1.  Substitution  de  la  division  cent^male  du  quart  de  la  circonf(£rence,  k  la 
division  dite  sexag^simale.  Consequences  relatives  k  la  division  du  temps  en 
astronomie. 

2.  Choix  d*un  ztfro  pour  im  nivellement  g^n^ral. 

3.  Instruments  de  pr^ision  les  plus  r^oents ;  cbronom^tres ;  appareils  enre- 
gistreurs ;  plancbette  pbotographique. 

4.  Mesure  des  diff(6rences  de  longitudes.  Utilisation  des  lignes  t^^ 
graphiques  au  point  de  Tue  de  la  determination  des  longitudes.  Progrto 
apport^  k  la  geographie  par  la  t^l^grapbie  ^ectrique.  Emploi  des  cbrono- 
metres. 

6.  Mesure  d'un  arc  de  m^ridien  dans  lli^mispb^re  sud  et  en  particulier  dans 
la  B^publique  Argentine. 

6.  Etudes  des  courbures  g&i^rales  ou  locales  de  Ttoroe  terrestre. 

7.  £tude  syntb^ti^ue  des  faits  d'alignement  naturels.  Observations  qui 
peuvent  mettre  en  Evidence  des  faits  d'alignement,  en  dehors  de  celles  qui  se 
ix>ursuivent  d^jk  sur  les  obaines  de  montagnes,  les  sillons  et  les  contours  hydro- 
graphiques.    Roseau  pentagonal.    Applications  de  ces  Etudes. 
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8.  AttraotioDs  locales.  Compaiaison  des  rtoltats  entach^  de  leur  infia- 
ence  et  des  r^ltats  foumis  par  la  gM^ie. 

9.  !l&tude  de  la  yariation  de  la  pesanteur  k  I'aide  da  pendale.  Choix  des 
points  oii  il  serait  le  plus  utile  de  mire  de  nouvelles  observations. 

10.  Instruments  1^  plus  simples,  m^thodes  les  plus  rapides  pour  determiner 
la  d^linaison  magn^tique. 

11.  Publication  des  cartes  donnant  les  courbes  de  d^linaison  magn^tique. 

12.  Perfectionnements  apport^  aux  m^thodes  de  lev^  topographiques. — 
Applications  de  la  pbotographie. 

13.  Canevas  des  cartes  g^ograpbiques.  Projections  et  constructions  diverses. 
Cboix  raisonn^  du  syst^e  k  appUquer.  Comparaison  des  canevas  adopts 
pour  les  cartes  des  grands  ^tats.  Possibilite  d*unifier  les  travaux  carto- 
grapbiques  des  divers  services.    Cartes  bypsom^triques. 


n.  Groupe  Htdbooraphique. — Eydrographie — Gdographie  Maritime. 

14.  Cboix  d'un  syst^me  simple  et  uni  forme  pour  compter  les  rumbs  de^ 
vent. 

15.  Progrte  r^nts  apport^  par  T^tude  du  regime  des  vents  dans  la  question, 
des  itin^raires  maritimes. 

16.  Recberches  de  la  profondeur  h  laquelle  so  propage  I'agitation  de  la  sur* 
face  de  la  mer. 

17.  £tudes  des  mar^;  lois  g^n^rales;  anomalies.  Cboix  des  lieux  les 
plus  propres  k  Tobservation  de  ces  pb^om^nes. 

18.  l^tudes  des  ras  de  marde  et  de  leurs  causes.  Pb^nom^es  analogues  dang- 
les grands  lacs. 

19.  Etudes  des  courants  marins.    Question  des  courants  dans  les  d^troits. 

20.  Propagation  de  la  mar^  dans  les  rivieres. 

21.  ProgrSs  r^nts  de  Te'tude  du  regime  des  cours  d*eau. 

22.  Determination  de  la  temperature  de  la  mer  k  differentes  profondeurs. 
Instruments  k  employer.  Cboix  des  points  oh  ces  observations  doivent  6tre 
faites  de  preference. 

23.  Causes  de  la  temperature  du  Gulf-Stream. 

24.  Soudages  dans  les  grandes  profondeurs.  Observations  pbysiques  et 
cbimiques  qui  en  sont  inseparables.  Instruments  les  plus  simples ;  metbodes^ 
les  plus  pratiques. — Pose  des  c&bles  tei^rapbiques  sous-marins. 

25.  Programme  d'instructions  intemationales  relatives  aux  observations  qui 
peuvent  6tre  faites  utilement  k  bord. 


in.  Gboupb  Physiqub. — OSographie  Physique — M^Uorclogie  QSnirdU — 
Odologie  O^rUrdle — Qiographie  Botanique  et  Zoclogique — Anthrcpciogie 
04nSdle. 

26.  Faits  nouveaux  et  bien  constates  relativement  k  la  mobilite  de  reooro& 
terrestre  depuis  les  temps  bistoriques. 

27.  Comment  etablir  des  rep^res  qui  permettent  de  constater  cette  mobility 
du  sol  et  d'en  mesurer  Tamplitude,  quelqueHedble  qu'elle  soit,  tant  k  rinterieur 
des  continents  qu'au  bord  des  mers. 

28.  Tbeories  diverses  relatives  k  Torigine  des  montagnes. 

29.  Fairs  ressortir  les  rapports  qui  existent  entre  le  relief  du  sol  et  sa  con* 
stitution  geologique. 

30.  Litbologie  du  fond  des  mers. 

31.  R^sultats  actuels  des  nouvelles  etudes  sur  les  influences  qu'exeroent  lea 
pbenomtoes  astronomiques,  tels  que :  tacbes  du  soleil,  cbutes  de  met^rites,  &c. 
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32.  Faire  coimattre  les  faits  nouveaux  relatifs  k  circulation  de  Tatmoeph^ 
et  de  rOc^n,  aux  d^placements  des  courants  a^riens  et  maritimes  et  k  lenr 
influence  sur  lea  climats. 

83.  Bechercher  Torigine  et  la  marcbe  g^n^rale  des  grands  tourbillons  atmo- 
sphdriques  on  cyclones  ainsi  que  leurs  p^riodes.  Preiser  leur  dur^e,  leur  ^ergie 
et  r^tendue  des  pays  expos^  k  leurs  efifets. 

34.  Moyens  k  employer  pour  donner  plus  d'extension  k  IVtablissement  et  k 
la  discussion  des  observations  m^t^rologiques  simultan^es,  recommand^es  par 
le  Congrte  international  de  Vienne. 

35.  Signaler  les  travanx  les  plus  r^oents  relatifs  k  la  distribution  geo 
graphique  des  lignes  isotb^res,  isocbim^nes  et  isobares  et  ^  la  repartition  des 
pluiee.  Quel  est  le  proc^^  le  plus  correct  pour  obtenir  les  mojennea 
annuellefi? 

36.  La  quantity  d*eau  qui  tombe  annuellement  sur  le  globe  a-t-elle  subi  des 
variations,  soit  a  IVpoque  actuelle,  soit  aux  ^poques  g^logiques  ant^enres  ? 
Quelles  oontr^es  ont  prdsent^,  de  m^moire  d*bomme»  des  cbangements  de  cette 
nature? 

37.  Quelle  modification  le  peroement  de  Fisthme  de  Suez  a-t-il  produite  snr 
le  climat  d(«  pays  environnants  ?  Quelles  seraient,  d'aprte  les  Etudes  les  jdus 
r^centes,  T^tendue  de  la  mer  Sabarienne  aboutissant  au  golfe  de  Gabes  et  les 
variations  de  climat  qu*elle  produirait  en  Afrique  et  en  Europe? 

38.  Comparer  IVtat  m^t&rologique  ancien  et  actuel  des  pays  od  les  for^ts 
ont  M  ddvast^es.  Preiser  Tinfluence  aue  les  reboisements  ou  gazonnements 
des  montagnes  ont  eue  sur  la  quantity  de  pluie  tomb^  et  sur  I'dcoulement  des 
eaux  k  la  surface  du  sol. 

39.  Distributions  g^ograpbiques  des  gites  de  combustibles  min^raux,  des 
m^taux  pr^ieux  et  particuli^ment  de  Tor  et  de  Targent. 

40.  Faire  connaltre  la  distribution  g^ograpbique  des  sables,  nu  bord  de  la 
mer  et  k  Tint^eur  des  continents.  Ducuter  leur  origine,  ainsi  que  les  causes 
et  les  effets  de  leurs  d^plaoements. 

41.  Distribution  g^c^rapbique  des  esp^oes  animales  et  v^tales  pendant  les 
temps  tertiaires.  Cousl[iuenoes  qui  en  d^ulent  relativement  k  la  climatologie 
du  globe  pendant  cette  p^riode,  et  relativement  k  la  distribution  des  terres  et 
des  eaux.  Rapports  g^grapbiques  entre  les  faunes  et  les  flores  tertiaires  et  les 
faunes  et  les  flores  actuelles. 

42.  Distribution  g^crrapbique  des  esp^ces  animales  et  vdgdtales  pendant  les 
temps  quaternaires.  Consequences  qui  en  d^coulent  relativement  k  la  cli- 
matologie du  globe  pendant  cette  pdriode.  Rapports  g^ograpbiques  entre  les 
faunes  et  flores  quaternaires  et  les  faunes  et  les  flores  actuelles.  Extinctions  et 
migrations.    Distribution  des  terres  et  des  eaux  pendant  cette  periode. 

43.  Peut-on  dtablir,  par  T^tude  de  leur  faune  et  de  leur  fiore,  quels  sont  les 
points  du  globe  qui  jadis  etaient  relics  k  la  Nouvelle-Zeiande? 

44.  Influence  des  causes  ant^rieures  a  la  p^riode  g^ologique  actuelle  snr 
Vaire  occup^e  k  notre  ^poque  par  les  espfeces  v^:^ tales. 

45.  Influence  du  climat,  de  la  latitude  et  de  ['altitude  sur  la  vegetation. 

46.  Quelle  est  la  part  des  divers  agents  de  dispersion  des  graines  dans  la 
distribution  geograpbique  des  espies  vegetales? 

47.  De  rhomme  et  des  cultures  envisages  comme  cause  de  la  dispersion 
d'un  grand  norobre  d'espk;es  cosmopolites  ou  k  tr^large  diffusion.  Plantes 
accompagnant  le  plus  generalement  Thomme  dans  ses  migrations. 

48.  Esp^ces,  genres  et  families  de  plantes  qui  sont  caracteristiques  des 
grandes  regions  naturelles. 

49.  yegetaux  cultlves  en  grand  dans  les  regions  naturelles. 

50.  Cbangements  produits  dans  les  flores  par  le  deboisement,  le  defriche- 
ment,  le  pacage  et  la  culture. 

51.  Conclusions  pratiques  que  Ton  pent  tirer  de  Tetude  d*une  flore  et  de  sa 
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compandson  avec  cello  d'autres  contr^s  an  point  de  vne  de  Tapicnltnre  on  de 
racclimatation. — Indication  des  plantes  utiles  ou  d'oraement,  dont  Tintro- 
duccion  pent  6tre  avantageusement  tent^  d'aprds  ces  donn^es. 

52.  Quelles  sont  les  causes  qui  font  habituellement  disparaltre  les  espdces 
introduites  par  des  circonstances  accidentelles  dans  un  pays  ou  une  station  ?^ 
Quelles  sont,  au  contraire,  les  conditions  qui  peuvent  amener  la  permanence 
des  espdces  qui  y  ont  M  introduites  accidentellement? 

53.  Observations  et  collections  botaniques  k  iaire  dans  les  voyages. 

54.  liltudier  les  ressemblances  et  les  dissemblances  qui  existent  entre  la 
population  zoologique  des  diTcrses  lies  de  la  Polyn^e;  y  a-t-il  dans  cette 
region  une  faune  g^n^rale  ou  plusieurs  foyers  zoologiques  distincts  ?  Quellea 
sont  les  espdces  indigenes  et  quelles  sont  les  espdces  introduites  ? 

55.  Quelles  limites  septentrionales  doit-on  assignor  k  la  faune  sud-am^ri- 
caine  ? — A  quelle  ^poque  les  deux  parties  du  Nouveau  Monde  se  sont-elles 
r^unies  Tune  k  Fautre,  et  dans  quelle  mesure  les  fiaunes  de  ces  deux  regions  se 
soDt-elles  m^lang^es  ? 

56.  Les  animaux  de  TAm^rique  du  Nord  et  de  I'Asie  septeutrionale  appar* 
tiennent-ils  au  m^me  foyer  Koologique? 

57.  Quelles  sont  les  modifications  que  la  faune  europ^nne  a  subies  durant 
r^poque  actuelle? 

58.  Distribution  g^ograpbique  des  races  humaines  pr^istorioues  et  de 
celles  qui  sont  regard^es  comme  fossiles ;  rapports  g^ographiques  de  ces  races 
avec  les  races  actuelles. 

59.  Expansion  des  races  humaines  depuis  T^poque  des  grandes  d^uvertes 
modemes;  migrations,  transplantations,  acclimatement,  substitution  d*uno 
race  k  une  autre. 

60.  Distribution  g^grapbique  des  races  humaines  anciennes  et  actuelles  de 
rOc^anie. — ^Discussion  des  lignes  de  Wallace :  Malais,  Papouas  et  K^tos.— 
M^lan^ie,  Polyn^ie. 

61.  Distribution  g^ographique  des  races  noires  africaines. — ^Ndgres  doli- 
choc^phales,  brachyo^phales,  Bosjesmans  et  races  d^riv^. 

62.  Distribution  geographique  des  races  jaunes. — Races  mongoliques  et 
mongolo'ides.    Races  jaunes  de  I'lnde  et  de  rindo-Chine. 

63.  Distribution  g^graphiqne  des  races  am^ricaines.  Peaux-Rouges  et 
Esquimaux  blancs  et  rouges.  Extension  ancienne  et  actuelle  de  la  race 
Guaranie. 

64.  Distribution  geographique  des  races  blanches.  Rapports  des  elements 
blancs  et  jaunes  dans  le  centre  et  le  sud  de  I'Asie.  Races  blanches  de 
TAfrique  septeutrionale. 

65.  G^ographie  m^icale.    Phthisie  pulmonaire,  fi^vre  jaune,  cholera. 


IV.  Gboupe  Historiqub. — G^ographU  EiUorique  et  Histaire  de  la 
Qiogra^hie — Ethnographie — Fkudogie, 

66.  Constater  sur  le  territoire  de  TEurope  aux  temps  pr^historiques,  Texis- 
tence  de  populations  diverses  d'instincts,  de  moeurs,  d'aptitudes,  d'apr^  les 
monuments  qu*elles  ont  Aev^  les  ustensiles  et  les  oeuvres  d'art  qu'ellesont 
fabriqu^s. — ^Distinguer  les  zones  qu'elles  ont  respectivement  occupies. 

67.  Constater  sur  le  territoire  de  TEurope  aux  temps  pr^historiques, 
d'aprds  les  monuments,  les  ustensiles,  les  oeuvres  d'art,  d'aprte  les  matidres 
premieres,  la  mise  en  oeuvre  de  ces  mati^es,  les  proc^^  de  travail  et  Tome- 
mentation,  Texistence  de  communications  entre  les  populations  Stabiles  aux 
extr^mit^  opposto  de  I'Europe;  entre  ces  populations  et  celles  de  TAsie 
centrale. 

68.  Les  rentes  investigatioDs  pal^antologiques  ont  r^vdl^,  sur  diff(§rents 
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points  da  globe,  particnlidrement  en  Europe,  des  traces  de  la  prdseDoe  de 
I'homme  k  des  ^poques  ant^rieures  aux  plus  anciens  documents  histOTiqnes. 
Quelles  relations  peutron  ^tablir  entre  oes  notions  nouvelles  et  les  plus  andens 
•documents  de  Tliistoire  positive? 

69.  Tracer  un  tableau  g^ograpbique  et,  s'il  se  pent,  ime  carte  de  ragypte 
^laraonique  avec  ses  divisions  religieuses  et  administratives,  au  temps  de 
Toutm^  III.  ou  de  Hams^  le  Grand,  en  y  ajoutant  les  pays  sot^niis  k  leur 

•€mpire  tant  en  Asie  qu'en  Afrique ;  discnter  la  valeur  des  identifications  des 
noms  Coptes  avec  ceux  des  textes  bibliques  et  classiques. 

70.  G^ograpbie  compar^e  de  TAsie  occidentale  et  de  ses  divisions  an  temps 
des  Sargonides  et  de  I)ariu8  I*'.  Quels  ^laircissements  la  connaissance  des 
monuments  de  Kborsabod,  de  Babylone  et  de  Pers^polis  a-trelle  apport^  aox 
textes  bibliques  ? 

71.  Parmi  les  monuments  qui  portent  g^n^ralement  aujonrdlmi  le  nom 
d'antiquit^  £trusques,  ne  faut-il  pas  distinguer  des  monuments  appartenant 
^  des  populations  d'origines  diverses,  notamment  des  populations  P^Lasgiques, 
Samnites  et  Ombriennes  ? 

72.  Quel  est  le  point  de  depart  des  Emigrations  gauloises  en  Italic :  le  centre 
-de  la  Gaule  ou  la  vall^  du  I^ube  ? 

73.  A  quel  groupe  de  peuples  appartenaient  les  Daces?  K'est-il  pas 
possible  d'expliquer  les  noms  g^ograpbiques  de  leur  territoire  qui  nous  ont  M 
transmis  par  PtolEm^  par  la  Table  de  Peutinger  et  par  les  autres  antenrs  on 
monuments  classiques,  i  Taide  d'un  des  idiomes  connus  ? 

74.  II  serait  curieux  de  connaltre  les  documents  relatifs  aux  navigati<»is 
<]ui  eurent  lieu  entre  T^^gypte,  le  sud  de  I'Arabie  et  I'lnde  pendant  la  p^riode 
•oh  les  Lagides  r^gndrent  en  £gypte  et  pendant  la  pEriode  de  roocupaticm 
romaine  de  ce  pays.  11  se  pent  qu'on  trouve,  k  oe  sujet,  des  renseigoe- 
ments  pr^cieux  dans  les  inscriptions  nouvellement  rapports  de  I'Arabie 
m^ridionale. 

75.  Recherober  Torigine,  d^finir  le  caract^  et  expliquer  le  but  de  la  divi- 
sion de  ritalie  en  onze  r^ons  k  TEpoque  d'Auguste.  Comparer  les  divisions 
g^ograpbiques  judiciaires  de  Tltalie  k  I'Epoque  des  Consulares,  puis  des  /uiv 
did,  sous  les  Antonius,  avec  les  provinces  de  I'Epoque  de  DioclEtien  et 
reobercher  Torigine  de  ces  demidres. 

76.  Recbercber  dans  les  provinces  romaines  (d*Auguste  k  DioclEtien)  quelles 
'Etaient  les  subdivisions  d^ign^es  dans  les  textes  Epigrapbiques  sous  les  noms 
•de  diceceses  et  de  regiones.  Ces  subdivisions  n'ont-eUes  pu  6tre  Torigine  pre- 
miere des  d^oublements  politiques  des  provinces  ^  la  fin  du  3*  si^Ie? 
Examiner  si  les  d^l^ations  financidres  des  procuratores  n'aunuent  pas  ^t6 
I'origine  de  oes  mdmes  d^oublements. 

77.  Est-il  possible  de  tracer  avec  exactitude  la  limite  g^ograpbique  de 
la  douane  des  Gbules  {quadragedma  OaUiarum),  k  TEpoque  de  Tempire 
Tomain? 

78.  BEunir  et  Etudier  tontes  les  bomes  milliaires  de  la  Gaule  et  comparer 
-ces  monuments  avec  les  itin^raires  classiques  et  ^pigrapbiques. 

79.  Faire  connaltre  dans  les  provinces  romaines  les  principaux  centres 
religieux  du  culte  officiel  de  Home  et  d'Auguste,  T^tendue  des  juridictions 
religieuses  des  deux  degr^  de  pr^tres  de  ce  culte,  et  cbercher  s'il  n'existe  pas 
quelque  rapport  entre  ces  circonscriptions  et  celles  des  arcbevdcb^  m^tro- 
politains  et  des  dioceses  Episcopaux. 

80.  Y  a-t-il  dans  la  l^slation  barbare  et  particuli^rement  dans  celle  des 
Francs  des  ttooignases  de  Texistence  en  Gbule,  k  I'^poque  M^rovii^enne,  de 
la  Centaine  g^o^pnique,  c'est>2L-dire  de  la  ciroonscription  territoriale  ot 
8*exer9ait  Taction  du  Centenier  ? 

En  quoi  different  la  Yicairie  et  la  Centaine  g^ograpbiques,  subdivisions  da 
"Comt^,  en  Gaule,  pendant  la  p^riode  Carlovingienne? 
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81.  QuelB  sont  les  exemplaires  qui  existent  encore  aujonrdliui  des  grandes 
cartes  de  Mercator  ?    Oil  les  trouve-t-on  ? 

82.  Faiie  connattre  les  r^sultats  des  recherches  les  pins  r^oentes  au  sajet 
des  navigations  europ^ennes  le  long  des  c6tes  occidentales  d'Afriqae  et  snr  la 
route  maritime  de  Finde,  en  dehors  des  navigations  portugaises. 

83.  Progrds  de  la  geographic  au  point  de  vue  du  figur^  des  terres,  particu- 
lidrement  dans  les  r^ons  polaires. 

84.  Les  observations  des  voyageurs  oontemporains  ont,  pour  la  premiere 
foisy  signal^  dans  Textrdme  Orient  Texistence  jusqu'aloi^  inaper9ue,  ou  pen 
remarqu^,  d'une  race  blanche  k  physionomie  caucasique,  et  qui  est  nianmoins 
tout  ^  fait  distincte  des  nations  de  la  grande  famille  Indo-Europ^nne,  dont 
elle  est  s^par^  g^raphiquement  par  les  rameaux  de  la  feunille  Mongolique. 
Cette  race  se  rencontre  dans  les  parties  orientales  de  Tlndo-Ohine,  dans  la 
Chine  m^ridionale,  dans  TArchipd  asiatique  et  dans  la  Polyndsie,  dans  les 
lies  du  Japon  et  jusque  dans  la  Sib^rie  orientale.  11  serai t  important  de 
r^unir  et  de  coordonner,  en  dehors  de  toute  vue  syst^matique,  les  indications 
^parses,  et  encore  bien  inoompldtes,  c^ue  Ton  possdde  jusqu'it  present  sur  cette 
nouvelle  branche  de  la  famille  humaine. 

85.  On  a  cm  retrouver  dans  le  sud  de  I'Inde  les  indices  de  Texistenoe  d*une 
population  negre,  que  Ton  rattache  aux  N^^tos  ooi^iens.  Sur  quelles 
donn^es  praises  foumies  par  les  sources  indigtoes  ou  par  les  explorateurs 
europ^ns  reposent  oes  indices  ? 

86.  Dans  la  plupart,  sinon  dans  tons  les  grands  rameaux  de  la  famille  Indo- 
Europ^enne,  on  trouve  une  duality  de  type  physique  parfaitement  acou8^,.le 
type  noir  et  le  type  blond,  en  opposition  avec  Tunit^  linguistique.  Cette 
duality  se  montre,  dans  la  branche  orientale,  entre  les  MMes  et  les  Hindous ; 
elle  existe  pareillement  chez  les  Slaves,  chez  les  anciens  Grecs  et  chez  les 
Geltes.  QuVtron  fait  jnsqu*^  pr^nt,  ou  que  peut-on  faire  avec  les  donu^ 
actuelles,  pour  expliquer  ce  ph^nom^ne  ethnologique  ? 

87.  Faire  le  relev^  des  notions  que  Ton  possdde,  au  triple  point  de  vue 
physique,  linguistique  et  g^raphique,  sur  les  Qallas  de  rAfrique  orientale  et 
sur  les  populations  cong^ndres,  pures  ou  m^lang^es,  qui  rayonnent  autour  du 
foyer  principal  de  la  race.  Cette  ^tude  devra  8'(§tendre  d'un  odt^  sur  toute  la 
r^ion  du  Nil,  au-dessus  de  T^gypte,  et  peut-dtre  beauooup  plus  loin  dans  le 
Nord-Ouest ;  de  Tautre,  sur  une  partie  considerable  de  TAfrique  australe,  et 
probablement  aussi  sur  de  vastes  regions  de  TAfrique  intmeure  dans  la 
direction  de  I'Atlantique. 

88.  Ne  serait-il  pas  k  d^sirer,  dans  Hnt^rdt  des  progr^  de  la  g^ographie 
historique  aussi  bien  que  de  la  philologie,  que  Ton  arrivftt  k  composer  \m 
dictionuaire  d'^tymologies  geographiques,  avec  I'indication  des  diverses  foilnes 
(se  traduisant  mutuellement  ou  ne  se  traduisant  pas\  que  le  nom  d*un  fieuve, 
d*une  montagne,  d'une  ville,  d*un  pays,  a  pu  prendre  k  diverses  ^poques  et 
dans  diverses  Ungues  ? 

89.  Quelles  ameliorations  peut-on  introduire  dans  I'orthograi^e  g^ogra- 
phique?— Quels  sont  particuli^ement  les  meilleurs  moyens  de  transcrire 
en  lettres  de  Mphabet  latin  les  noms  Merits  en  caractdres  strangers  k  cec 
alphabet  ? 


V.  Gboupe  icovoui<vyE,—Odographie  Sooncmique,  Commerciale  et 
Statidigue, 

90.  Quelles  sont  les  causes  g^nerales  qui  portent  les  populations  k  emigrer 
et  les  Etats  k  fonder  des  colonies  ?  Quels  sont  les  systdmes  de  colonisation 
qui  ont  donne  jusau'icl  les  r^sultats  les  plus  avantageux  k  la  metropole,  d'une 
partj  k  la  colonic,  d'autre  part? 
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91.  Quelles  sont,  en  Europe,  les  classes  de  la  soci^t^  qui  foumissent  le  plus 
d'emigrants  ?  Rechercher  les  causes  qui  dirigent  vers  certaines  regions  d^t^*- 
niin^  les  courants  d'^migration. 

92.  De  la  main-d'oeuvre  agrioole  dans  les  pays  intertropicaux.  Quelles 
races  d'hommes  sont  les  plus  aptes  k  la  foumir  ? 

93.  Quels  sont  les  meilleurs  moyens  d'associer  les  int^ts  coromerdaux  et 
les  int^rSts  scientifiques  en  vue  des  progr^  de  la  g^ographie  et  du  d^veloppe- 
ment  du  commerce  ?  Quelle  serait  la  nature  du  ooncours  k  demander  dans 
ce  but,  soit  aux  groupes  oommerciaux,  soit  aux  groupes  scientifiques?  Quels 
r^ultats  out  donn^  les  tentatives  faites  jusqu'ici  en  vue  de  oette  entente? 
Dans  quelle  mesure  les  commer9ants  et  les  armateurs  peuvent-iLs  servir  les 
int^dts  de  la  geographic  en  g^n^ral  et  de  la  g^graphie  conmierciale  en  parti- 
culier,  en  provoquant  la  formation  de  collections  oh.  figureraient  les  {HtMuits^ 
objets,  documents  de  tout  genre  des  diffi&rentes  contrto  du  globe,  et  qui 
seraient  aooessibles  au  public? 

94.  Indiquer  ies  voies  de  communication  cr^^  ou  projet^  qui  n^cessitent^ 
soit  des  percements  d'isthmes,  soit  la  construction  de  ponts  tubulaires  sur  des 
bras  de  mer,  soit  le  creusement  de  tunnels  sous  la  mer  ou  k  trovers  les  chalnes 
de  montagnes.  Examen  des  difficult^  vaincues  ou  k  vaincre,  des  rdsultats 
obtenus  ou  k  obtenir. 

95.  H^umer  les  opinions  diverses  sur  la  possibility  d'ouvrir  un  canal  entie 
TAtlantique  et  le  Pacifique.  Quel  serait  le  trac^  le  plus  avantageux  ?  Quelle 
importance  peut-on  assignor  au  trafic  dans  T^tat  actuel  du  commerce? 

96.  Indiq|uer  T^tat  actuel  des  communications  entre  TEurope,  I'lnde  et  la 
Chine ;  ^tudier  les  voles  projet^  et  rechercher  oelles  qui  offnraient  le  plus 
d*a vantages  au  commerce. 

97.  fitudier  les  voies  de  communication  avec  Pint^eur  de  I'Afrique  et 
particuli^rement  avec  les  r^ons  du  Soudan  et  des  gronds  lacs.  Quels  sont 
actuellement  le  mode  et  la  nature  des  Changes  ?  Kechercher  quelle  influence 
^conomique  pourrait  avoir  la  cr^tion  d*une  mer  int^rieure  par  un  canal  faisant 
communiquer  la  M^iterran^  avec  de  lac  Mel-Rhir. 

98.  Quels  sont  les  points  du  globe  oil  le  commerce  et  Pindustrie  peuveut 
trouver  des  combustibles  min^roux,  soit  en  entrepdts,  soit  en  gftes  exploi- 
tables  ?  Indiquer  approximativement  la  production  en  combustibles  min^roux 
dans  chaque  pays. 

99.  Rechercher  quels  sont  les  points  nouveaux,  dans  les  difli^rentes  mers  da 
globe,  qui  ofifriraient  des  ressources  pour  les  p§cheries  et  Texploration  des  divers 
produits  marins  ? 

100.  Quel  sont  les  proc^^  industriels  de  la  Chine  et  de  llndo-Chine,  da 
Japon  et  de  TArchipel  de  la  Sonde  qui  pourraient  6tre  utilises  par  les  fabricants 
europ^ns  ? 

101.  Quelles  sont  les  cons^uences  du  d^Frichement  ou  de  la  devastation  des 
forSts  sur  T^tat  commercial,  industriel  et  agricole  d*un  pays  ? 

102.  Quelles  sont  les  lois  naturelles,  4conomiques  et  historiques  qui  pr^ 
dent  k  la  naissance,  k  la  distribution  sur  le  sol,  k  Taccroissement  et  au  d^din 
des  villes  ? 


VI.  Gboupb  Didaotique. — Enseignement  et  Diffusion  de  la  O^ogrt^Jue. 

103.  Quels  sont  les  moyens  pratiques  de  donner  plus  de  popularity  k  T^tude 
^Idmentaire  de  la  g^ographie  et  de  la  top<^rophie  ? 

Dans  quelle  mesure  les  cartes  topogrophiques  peuvent-elles  servir  k  Fen- 
seignement  aux  diff^rents  degr^s  ? 

104.  Quels  doivent  6tre  les  caract^res  des  etudes  g^ographiques  dans  les 
diffi^rentes  branches  de  Tenseignement  primaire,  secon<uire  et  supdrieur  ? 
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105.  Quelle  place  occupe  renseignement  de  la  g^pgraphie  commerciale,  et 
d*apr^  quelle  m^thode  cet  enseignement  est-il  donn4  danfl  lee  ^tabliasemenU 
destiu^  k  former  dee  industriels  et  des  commeryants  ? 

Comparer  les  syst^mes  des  divers  pays. 

106.  Ne  serait>il  pas  tr^-utile  de  mettre  k  la  disposition  des  ^tablissements 
d'instruction  certains  instruments  g^raphiques  ? 

107.  Quels  sont  les  ^tablissements  qui  out  ^t^  cMa  pour  &yoriser  les  travanx 
et  les  connaissances  g^c^graphiques  ?  Quelles  comparaisons  ]peut-on  faire  entre 
eux?  Quels  services  rendent-ils?  Quels  services  plus  importants  encore 
pourraient-ils  rendre?  Quels  ^tablissements  nouveaux  pourrait-on  cr^, 
comme  centres  de  travaux  et  de  oonnaissemces  g^graphiques  ?  Quels  sont 
les  moyens  de  coordonner  et  de  d^velopper  les  travaux  des  sod^t^  de  g^ 
graphic  et  d'en  tirer  tons  les  avantages  desirables? 

106.  Ne  serait-il  pas  utile  que  les  soci^tds  g^ograpbiques  re^ussent  commu- 
nication des  catalogues,  des  cartes  et  des  ouvrages  g^ographiques  qui  appar- 
tiennent  aux  di\serses  biblioth^nes  et  archives  de  province,  qui  renferment 
souvent  des  documents  tr^s-importants,  encore  ignor^  du  monde  savant? 


YIL  Gboufe  des  Yotages. — ExpUratioM — Voyages  SdentifiqueSf  Cammer^ 
ciaux  et  FiUoresquee. 

109.  Comment  pourndt-on  arriver  k  constituer  un  bureau  permanent  cbarg^ 
d'indiquer  aux  voyageurs,  par  terre  ou  par  mer,  les  desiderata  de  la  science 
g^ojipraphique  ? 

110.  Quelles  sont  les  explorations  qu'il  serait  plus  urgent  d*encourager,  tant 
au  point  de  vue  de  Tint^rfit  scientifique  qu*au  point  de  vue  des  int^rets  com- 
merciaux  ? — Quels  sont,  en  particulier,  les  meilleures  voies  k  sui  vre,  et  les  point* 
<le  depart  les  plus  favorables,  pour  remplir  les  lacunes  que  prdsente  encore  la 
connaissance  de  rint^rieur  de  r  Afrique  ? 

111.  Dans  les  voyages  d*exploration,  quels  sont  les  principaux  obstacles  que 
doivent  rencontrer  les  voyageurs  ? — QueU  sont  les  moyens  a  preparer  pour  les 
surmonter  ? 

112.  Avant  de  portir  pour  un  voyage,  quels  sont  les  pr^paratifs  utiles  k 
fawe  an  point  de  vue  de  Tentrainement  ? 

1 13.  Quelles  sont  les  prtfcautions  qu*exige  chaque  pays  relativement  k  Tabri, 
au  ooucher,  au  vdtement,  k  Talimentation  ? — ^Doit-on  pr^fi^rer  les  caisses  m^tal- 
liqnes  ou  les  outres  en  cuir  pour  la  conservation  de  Teau  potable? 

114.  Quelle  conduite  doit  tenir  un  voyageur  dans  un  milieu  fanatique,  par- 
ticuli^rement  lorsquMl  est  en  butte  k  des  menaces  ? 

115.  Est-il  pr^f<£^rable  de  voyager  en  troupes  nombreuses  ou  en  petits 
groupes? 

116.  Quels  sont  les  meilleurs  proc^ds  k  reoommander  pour  Tobservation  des 
latitudes  et  des  longitudes? 

117.  Instruments  divers  dont  on  peut  recommander  Temploi  pour  des  lev^ 
et  des  observations  rapides,  dans  les  explorations  gdographiques  et  les  recon- 
naissances. Programme  dlnstructions  intemationales  relatives  kl'emploi  de 
ces  instruments  et  aux  observations  faciles  k  faire. 

118.  Que  faut-il  nenser  de  Tusage  du  podom^tre  ? 

119.  Quels  proc^^  doit-on  recommander  pour  les  estampages  eifae-nmile 
d*inscriptions  et  de  sculptures  ? 

120.  Quelle  valeur  comparative  doit-on  attribuer  aux  determinations  de 
hauteurs  par  I'emploi  du  barom^tre  ou  par  les  proc^^  g^^iques  ? 

121.  Relations  de  voyages  en  pays  peu  connus,  et  descriptions  gdndrales  de 
contr^  nouvellement  explordes. 

122.  Provoquer  la  publication  des  relations  de  voyages  encore  inddites. 

123.  Quels  sont  les  meilleurs  procddds  photographiques  en  voyase  ? 
VOU  XVUL  '   2  K 
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The  above  questions  have  been  drawn  np  by  Special  Sub-Committees,  and 
provisionally  adopted  by  the  Scientific  Section  of  the  Committee  of  Organi- 
sation. 

Scientific  Societies  and  sawmfsof  all  countries,  wbo  may  have  new  questions 
to  submit  or  modifications  of  those  already  printed  to  suggest,  are  lequeated  to 
write  to  M.  le  Baron  Keille,  Conmiissaire-G&i^ral,  10,  Boulevard  Latour- 
Marbourg. 

Those  who  intend  to  take  part  in  the  discussions  or  ccmtribute  papers  oo 
these  questions,  are  also  requested  to  communicate  with  the  Commissaire- 
G^ntfral. 


%*  The  Assistant  Secretaiy  of  the  Royal  (Geographical  Society  Is  iDStroeted 
to  reply  to  any  inquiries  about  the  Congress  that  ^may  be  addressed  to  him  by 
Fellows. 
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4.  On  our  ProspecU  of  opening  a  BotUe  to  Souik-Westem  CMna^  and 
ExploraiioM  of  the  French  in  Tonguin  and  Cambodia.  By  Lieut.- 
Colonel  A.  P.  McMahon. 

The  important  results  lately  achieved  by  the  French  in  the  cause  of  geogra- 
phical,  ethnological,  archaeological,  and  commercial  knowledge  in  the  lutherto 
terra  incognita  on  the  south-west  of  China  command  our  admiration  and 
Sjrmpathy.  I  allude,  of  course,  to  the  famous  expedition  which  left  Saigon  in 
1866,  under  the  guidance  of  Commander  de  la  Gr^,  and  (after  his  hunented 
death  in  Tunan)  of  Lieutenant  Gbimier,  whose  death  in  Tonquin  we  have 
lately  had  to  deplore. 

The  importance  of  this  expedition  can  hardly  be  over-estimated,  whether 
we  consider  the  admirable  tact,  courage,  and  endurance  displayed  by  the 
officers*  comprising  it,  or  the  literary  skill  with  which  the  results  of  the 
exploration  have  l^n  embodied  in  a  splendid  work  lately  published  under 
the  auspices  of  the  French  Government 

The  chief  object  of  this  exploration  was  to  test  the  capabilities  of  the 
Mekong  or  Cambodia  River.  The  gallant  explorers,  however,  soon  ascertained 
that  it  was  useless  as  an  outlet  of  commerce ;  but,  wisely  having  been  granted 
full  discretionary  powers  by  their  Government,  they  were  encouraged  to  per- 
severe, and  satisfactorily  accomplished  the  most  important  journey  that  has 
been  made  in  Asia  in  modem  times.  Impeded  by  rapids,  they  abandoned 
their  boats,  and  pushed  on  through  an  unknown  country,  making  light  of 
dangers  and  difficulties  that  would  have  deterred  travellers  less  intrepid  or 
more  trammelled  with  **  instructions."  They  even  made  a  diuring  detour  to 
Talifoo,  the  head-quarters  of  the  revolutionary  Government,  and  a  no  less 
courageous  and  dexterous  retreat  therefrom ;  and,  emerging  by  the  Yangtse, 
arriv^  at  Shanghai,  after  an  absence  of  two  years. 

Numerous  projects  in  view  to  ascertaining  the  best  trade-route  from  Burma  to 
South- Western  China  have  long  been  before  the  public,  but  their  discussion  has 
hitherto  not  led  to  very  important  results.  Baron  Richthofen  is  of  opinion 
that  the  question  has  ah-eady  been  set  at  rest.  He  declares  **  that  the  pro- 
blem which  has  occupied  many  minds  for  a  long  time,  whether  a  direct 
trade-route  to  South- Western  China  can  be  established,  must  henceforth  be 
considered  as  settled.  No  one  who  studies  the  question  with  unbiassed  mind 
will,  on  sufficient  examination,  doubt  for  a  moment  that  all  the  advantages 
are  on  the  side  of  the  Songka  River  route,  and  all  the  disadvantages  on  that 
of  the  Bhamo  route,  and  no  less  on  any  other  that  has  been,  or  may  be, 
devised  to  enter  Yunan  from  the  west  or  south-wesff 

Much  that  Baron  Richthofen  says  is  very  plausible,  yet  to  pronounce  an 
opinion  in  favour  of  the  Songka  River  route,  to  the  exclusion  of  all  otiiers, 
can  hardly  be  accepted,  until  we  know  more  than  we  now  do  of  the  regions 
in  the  vicinity  of  Burma,  as  well  as  of  the  interior  of  Yunan. 

The  Baron  reviews  witJi  much  fairness  and  considerable  acumen  the  various 
schemes  to  which  I  have  adverted.  He  prefaces  his  paper  with  a  geographical 
description  of  Yunan,  in  which  special  mention  is  obviously  made  of  the 
migh^  rivers  which  radiate  from  its  plateau,  but  whose  sources  we  can  only 
vaguely  conjecture;  for  the  highways  by  which  the  peoples  that  dwell  on 
their  banks  came  down  from  their  homes  in  Central  Asia;  must  necessarily 
arrest  the  attention  when  considering  the  question. 

The  Yangtse,  Sikiang,  Songka,  Mekong,  Menam,  Salwen,  Irrawaddy,  and 

*  Commander  D.  de  la  Gr^e,  Lieut.  Francis  Gamier,  MM.  Delaporte  and  de 
Came',  Dr.  Joubert. 
t '  Ocean  Highways,'  for  January  7tb,  1874. 
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Bramaputra  rivers  are,  he  points  out,  links  in  a  radial  system,  whose  outlets 
run  their  several  courses  through  narrow  and  rocky  gorges,  and  finally  debouch 
through  rich  alluvial  plains,  populous  and  productive.  On  each  of  their 
estuaries,  excepting  that  of  the  Songka,  at  least  one  great  focus  of  commerce 
is  situated,  namely,  Hankow,  Shanghai,  Canton,  Saigon,  Bangkok,  Monlmein, 
Rangoon,  and  Calcutta,  respectively  governing  the  trade  of  the  several  centri- 
fufisl  hasins. 

So  soon  as  the  region  to  the  south  of  Yunan  came  into  the  possession  of 
the  English  and  the  French,  it  naturally  became  a  subject  of  gr«it  interest  to 
both  powers,  how  far  the  rivers  flowing  through  tlieir  territories  migbt  be 
made  available  for  intercourse  with  China.  All  have  accordingly  been  more 
or  less  carefully  explored  within  certain  limits,  and  all  have  been  declared 
impracticable  excepting  the  Irrawaddy,  navigable  by  steamers  as  far  as  Bhamo, 
about  900  miles  up  the  river,  and  within  a  himdred  miles  of  the  Yunan 
frontier ;  and  the  Songka  or  Tonquin  River,  by  which,  at  a  distance  of  600  miles 
from  the  sea,  the  mart  of  Manghau,  or  Mankow,  in  the  interior  of  the  same 
province,  can  be  reached,  partly  by  steamers  and  partly  by  boats. 

In  reference  to  the  Irrawaddy,  suffice  it  to  say,  there  has  been  steam  com- 
munication between  Rangoon  and  Bhamo  at  least  monthly,  and  sometimes 
oftener,  for  the  last  three  years;  and  the  traffic,  which  is  safe  and  regular, 
has  given  an  impetus  to  a  trade  which  promises  to  be  of  great  proportions,  if 
proper  measures  are  taken  for  its  development. 

Of  the  capabilities  of  the  Songka  comparativelv  little  is  at  present  known. 
But  when  it  was  definitely  settled  that  the  MeKong  or  Cambodia  was  not 
navigable,  the  explorers  suggested  an  alternative  route  by  the  Songka  through 
the  Tonquin  Valley — an  idea  attracting  little  general  notice  at  the  time,  but 
accepted  as  reasonable  by  many  who  had  studied  the  subject,  as  well  as  of 
sufficient  importance  to  put  us  more  on  our  mettle  in  reference  to  the  opening 
out  of  the  trade-routes  from  Burma.  The  solution  of  this  problem  was,  saj^s 
Baron  Richthofen,  **  reserved  to  the  skill  and  enterprise  of  M.  Dupuis.  This 
gentleman  visited  Yunan  for  the  first  time  in  1869,  with  the  object  of  oflfer- 
ing  European  firearms  and  cannon  to  the  mandarins  in  command  of  Imperial 
troops,  for  use  agiinst  the  Mahomedan  rebels  in  Yunan  and  the  Miautze  tribes 
in  Kweichau.  He  was  well  received  by  the  Grovemor-General  and  the  mili- 
tary authorities,  and  encouraged  to  return.  In  1870  he  went  a  second  time, 
carrying  with  him  a  lai^ge  quantity  of  arms  and  munificent  presents,  and 
determined  to  return  to  the  coast  by  way  of  the  Songka  River,  if  it  should 
be  navigable.  The  authorities  favoured  this  plan,  seeing  at  once  how  profit- 
able it  might  be  for  them  to  have  so  short  a  road  opened  for  receiving  their 
supplies  from  the  coast.  Proceeding  by  way  of  Ling-quan-fu  and  Mong-tsz- 
hien,  M.  Dupuis  reached  the  mart  of  Mang-hau,  situated  on  a  small  affluent 
of  the  Songka,  after  twelve  days'  travel  from  Yunanfu,  and  found  that  place 
to  be  the  navigable  head."  • 

Now,  much  as  we  may  admire  the  tact,  courage,  and  ability  displayed  by 
H.  Dupuis,  in  successfully  carrying  out  his  enterprise  in  the  face  of  great 
difficulty,  in  common  fairness,  I  think,  the  credit  of  discovering  the  Songka 
route  must  be  ascribed  to  the  officers  of  the  French  expedition  as  already 
indicated. 

"The  charge  of  developing  the  navigation  of  the  Tong-King  River,  to 
which  he  (Lieut.  Gamier)  justly  attached  so  great  an  importance,  he  had," 
says  Colonel  Yule,  "apparently  resigned  to  the  urgent  ambition  of  one  of  his 
comrades  on  the  Mekong,  Lieut.  Delaporte."t 

And  in  a  letter  to  Colonel  Yule,  written  a  few  days  before  his  death,  Lieut. 
Gamier   tells  us  the  part  taken  both  by  M.  Dupuis  and  himself,  which  is 

•  *  Ocean  Highways,'  for  January  1874,  f  *  Ibid.,  Maidi  1874. 
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oorroborated  by  a  correspondent  of  the  '  l^iDefl.*  *  "  Les  autoritds  Chinoises,''  he 
vnites,  **  qui  se  sont  be^ucoup  aid^  d*uQ  n^otiant  fran9ai8  nomro^  Dupuis, 
ont  applaudi  k  sa  tentative  de  leur  ouvrir  un  d^boucb^  vers  les  cdtes  par  le 
fleuve  de  Tong-King  que  j'avais  indiqn^  dhs  mon  retour  en  Fnmce  comme 
une  route  oommerciale  k  ^tudier.  £Dfin  les  entraves  apportto  par  la  cour  de 
Hir^  malgr4  notre  recommendatioD,  au  passage  des  naTires  de  ce  M.  Dupuis, 
ont  amen^  TAmiral  de  Saigon  h.  intervenir/  f 

The  most  prominent  suggestions  for  communication  between  Trans-Gangetic 
India  and  China  are  so  well  known  that  it  will  be  suflScient  for  my  purpose 
merely  to  enumerate  them : — 

I.  To  construct  a  road  from  Sudiya  on  the  Bramaputra  direct  to  Western 
China. 

II.  To  run  a  railway  between  Bangoon  and  Kian-hung,  &c,  known  as 
Captain  Sprye's  route. 

IIL  To  re-open  the  old  trade-route  between  Bhamo  and  Talifoo. 

B^ron  Richthofen  disposes  of  the  first  as  an  '*  utterly  chimerical  scheme,'' 
on  account  of  the  great  physical  and  political  difficulties  attending  it.  The 
itecond  he  also  condemns  on  commercial  grounds ;  while  the  thi^  receives 
only  his  <malified  approval. 

Baron  Kichthofen  s  argument  in  favour  of  the  Songka  route  is  as  fol- 
lows : — 

1.  ^  The  SoDgka  affords  the  only  navigable  water-route  connecting  Yunan 
directly  with  the  sea. 

2.  "  It  constitutes,  from  the  head  of  its  navigation  wiihin  the  province,  a 
shorter  route  than  any  one  of  the  other  rivers  that  radiate  from  Yunau  does 
from  its  head  of  navigation  outside  the  province. 

3.  *'  The  mart  of  Manghau,  situated  at  the  head  of  navigation,  is  of  shorter 
and  much  easier  access  from  the  most  productive  and  most  popidous  portions 
of  Yunan  than  those  marts  (P^fu,  Suchanfu,  Bhamo)  which  occupy  the 
same  position  relatively  to  other  rivers  TSikiang,  Yans-tse-kiang,  Irrawaddy) 
or  Kiang-hung  on  the  Mekong,  which  has  been  designed  as  a  railway 
terminus. 

4.  '*  Mang^an  is  the  only  place  which — a  competition  on  equal  terms  of  all 
places  situated  round  Yunan  oeing  supposed — ^is  capable  of  supplying  the  main 
portion  of  the  province,  0£  taking  up  its  chief  products  for  exportation. 

5.  "  Starting  from  Manghau,  and  acoompliBhing  a  rapid  ascent  of  5000  to 
6000  feet,  a  ^teau,  on  which  Mong-tsz-hien  is  situated,  Yunanfu  can  be 
reached  by  an  easv  road ;  whereas  the  real  difficulties  of  the  Bhamo  route 
commence  east  of  Momein  or  Tung-que-chan,  reached  by  Major  Sladen." 

Of  these  propositions  the  first  and  second  are  self-evident,  while  the  re- 
mainder, based  apparently  on  the  evidence  of  native  traders,  are,  we  think, 
open  to  exception.  The  same  may  be  said  in  reference  to  the  information 
collected  by  Major  Sladen  and  his  colleagues.  Their  impression,  from  inquiries 
made  on  ihe  spot,  was  that  good  and  practicable  roads  connect  all  the  great 
centres  of  commerce  with  Momein. 

Captain  Bowers  states  that  there  are  two  good  roads  thence  to  Yunchan — 
one  direct  to  the  east,  the  other  in  a  more  northerly  direction ;  and  also  notes 
that  "  the  road  to  Talifoo  is  represented  as  paved  nearly  all  the  way.**  t 

I  have  frequently  conversed  with  Chinese  and  Mahomedan  traders  at 
Mandalay  and  Bhamo,  and  all  agreed  that  the  revolution  in  Yunan — ^now 
happily  at  an  end— was  the  only  drawback  to  opening  up  the  ancient  trade- 
routes. 

Although  Marco  Polo,  the  only  European  traveller  who  has  gone  over  this 

*  *  The  Tunes,'  April  4. 1874.  t  '  Ocean  Highways,*  March  1874. 

X  Captain  Bowers'  Beport,  pp.  76  and  77. 
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road,  tells  us  little  in  reference  to  its  physical  featoree,  it  is  reasonable  to 
suppose  the  great  Venetian  would  have  made  some  sign  if  the  difiBcolties 
to  be  encountered  therein  were  so  exceptional  as  Baron  Ri<£thofen's  informants 
would  lead  us  to  imagine. 

But  with  reference  to  the  merits  of  the  question  as  to  whether  Burma  or 
Tonquin  is  the  more  easily  accessible  from  Yunan,  history  *  teaches  us  that 
the  Chinese  on  more  than  one  occasion  found  no  difBculty  in  marching  large 
armies  into  Burma  by  the  Bhamo  route,  while  their  persistent  efforts  to  poie- 
trate  Tonquin  invariably  failed.  Possibly  the  greater  valour  of  the  Tonquinese 
may  have  contributed  to  the  latter  result ;  but  as  the  Burmese  were  by  no 
means  deficient  in  bravery  in  their  contests  with  the  Chinese,  or  in  their  skill 
in  taking  advantage  of  natural  impediments  to  an  enemy,  we  may  reasonably 
conclude  that  the  physical  difificulties  with  which  the  approaches  to  Tonquin 
were  encumbered  contributed  not  a  little  to  the  successes  of  its  people. 

But  even  if  it  be  true  that  the  Songka  route  dominates  the  greater  share  of 
the  trade  of  Yunan,  and  that  we  must  judge  of  the  respective  merits  of  different 
schemes  by  the  commercial  advantages  they  offer,  valid  reason  can  hardly  be 
adduced  for  our  n^Iecting  to  secure  so  much  of  the  trade  as  properly  belongs 
to  us,  and  prevent  its  diversion  by  less  natural  channels.  Not  that  we  should 
jealously  grudge  a  legitimate  increase  of  French  trade  with  the  counlnes 
adjoining  their  possessions,  but  we  should  take  our  fair  share  in  their  devolo}>- 
ment,  instead  of  sugsestin^  difficulties  as  an  excuse  for  our  inaction. 

Man^  indignant  philippics  ceDSuring  the  "  masterly  inacdvity,"  as  well  as 
the  active  hostility  of  the  King  of  Burma,  have  appemd  in  the  Indian  press, 
but  no  practical  suggestions  as  to  the  course  his  Majesty  should  adopt  towards 
a  satisfactory  solution  of  this  difficulty,  have,  as  £ur  as  I  am  aware,  been 
offered. 

His  Majesty's  policy,  as  frequently  enunciated,  was — 

Istly.  To  discountenance  the  jn^tensions  of  the  Mahomedans  or  Panthays, 
considering  them  rebels  against  his  treaty  friends,  the  Chinese. 

2ndly.  To  deprecate  attempts  to  revive  the  trade-routes  while  confusion 
existed  in  Yunan,  but  to  co-operate  widi  us  towards  the  attainment  of  this 
object  so  soon  as  order  was  restored. 

Recent  events  have  proved  the  soundness  of  his  Majesty's  policy  in  reference 
to  the  Panibays ;  and  now  that  the  Chinese  are  again  in  the  asoendant,  and  the 
trade-routes  opened  for  traffic,  it  is  to  be  hoped  that  he  will  keep  his  word, 
and  grant  us  facilities  for  exploring  his  own  outlying  territoiy,  as  well  as  the 
countries  adjoining  his  dominions. 

The  obstructiveness  of  the  Chinese  traders,  again,  has  been  much  insisted 
on^ith  little  reason. 

They  certainly  opposed  European  traders  when  the  latter  first  endeavoured 
to  improve  their  trading  relations  with  the  capital,  but  when  they  found  that 
as  agents  for  English  firms  their  profits  vastly  increased,  they  were  soon 
reconciled  to  the  innovation. 

With  the  resuscitation  of  the  ancient  trade-routes,  they  know,  for  the  same 
reasons,  they  will  be  great  gainers;  nor  will  they  allow  any  sentim^ital 
antagonism  to  foreigners  to  interfere  with  their  own  material  prospects. 

The  same  may  be  said  of  the  alleged  rapacity  and  impracticability  of  the 
Chinese  mandarins  and  the  chiefs  of  savage  tribes. 

It  is  simply  a  question  of  money  with  the  one,  of  beads,  looking-glass,  or 
Turkey-red  cloth,  as  the  case  may  be,  with  the  other.  There  are  taxes  (look- 
ing from  their  stand-point)  somewhat  unreasonably  resented  by  us,  when  we 

*  Maha  Bajuwen,  or  Barmese '  Histoty  of  the  Kings.'  Chinese  official  reports  of 
tlie  invasion  of  Mien,  or  Bnrma.  Dr.  Gntzlail''8  papers  in  the  'Journal  of  the 
Royal  Geographical  Society,*  in  reference  to  Tonquin. 
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•consider  that  in  the  Indo-Chinese  region  the  goyemment  dues  are  farmed  out 
instead  of  directly  levied  as  with  us. 

The  wild  tribes  on  our  borders,  long  notorious  for  their  turbulence  and 
ferocity  and  for  their  hostile  and  independent  bearing  to  their  former  nominal 
rulers,  have  relinquished  their  evil  ways,  and  evince  the  liveliest  respect  and 
goodwill  towards  the  English  Qovemment. 

These  results  are  entirely  due  to  the  labours  of  Christian  missionaries,  as 
well  as  to  the  tact,  discretion,  and  firmness  displayed  by  the  officers  of  the 
British  Burma  Commission  in  their  dealings  with  them. 

There  are  many  who  have  participated  in  this  good  work,  ready  and  willing 
to  give  the  benefit  of  their  experience  in  other  lands,  so  that  the  dread  of 
complication  arising  beyond  our  frontier,  with  peoples  whom  it  may  be  incon- 
venient to  call  to  account  for  possible  wrongs  inflicted  on  our  countrymen, 
need  no  longer  be  entertained. 

While,  then,  we  may  heartily  congratulate  the  French  on  what  they  have 
achieved  in  the  cause  of  geography  and  other  sciences,  geographers,  to  whatso- 
ever nationality  they  belong,  will  doubtless  be  of  opinion  that  much  remains 
to  be  done  before  the  question  as  to  which  is  the  most  practicable  route  to 
South- Western  China  is  satisfactory  solved. 

London^  &h  April,  1874. 
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5.  Letter  from  Lieut.  Cameron,  r.k.,  commanding  ike  Livingstone  Eari- 
Coast  Aid  Mcpedition,* 

*'  K&w^l^y  Ujiji,  on  the  Timganyika  Lake, 
«  Sib,  March  2nd.  [1874.] 

"  I  have  the  honour  to  report  my  arrival  here,  and  to  forward,  for  the 
information  of  the  President  and  Fellows,  a  map  of  my  journey  from  Kwi- 
harah  to  Ujiji :  as  travelling  on  the  other  side  of  the  Lake  is  impracticable  for 
some  time,  I  intend  in  a  few  days  to  go  for  a  cruise  round  the  southern  end,  and, 
if  I  find  time  allows,  to  circumnavigate  the  lake  completely.  I  have  obtained 
a  very  fine  large  canoe,  pulling  14  oars  and  fitted  with  a  sail.  I  sent  the 
rough  journal  of  my  doings  since  leaving  Ewiharah  home,  and  they  will  copy 
it  out  fairly  and  send  it  you.  I  also  enclose  a  letter  for  Her  Majesty's  Prin- 
cipal Secretary  of  State  for  Foreign  Afiairs  regarding  what  I  have  seen  with 
regard  to  the  slave-trade,  which,  I  hope,  may  be  forwarded  if  the  President 
and  Council  have  no  objection. 

'*  If  I  receive  safely  some  beads  I  was  obliged  to  leave  behind  on  account  of 
lack  of  porterage,  I  shall  have  stores  which  ought  to  last  for  18  months  if 
necessary,  except  that  1  require  some  cloth  for  clothing  <be  askari  and  monthly 
pagazi. 

"  I  have  beep  very  unfortunate  in  having  a  numher  of  thieves  amongst  the 
pagazi,  having  lost  ten  loads  through  theft  on  the  road :  all  the  men  that  I 
found  out  who  had  anything  due  I  discharged  on  arrival  here,  without  giving 
anything ;  but,  unfortunately,  several  of  the  thieves  were  engaged  at  Unyan- 
yembe  for  the  journey  here,  and  had  received,  as  is  the  custom,  the  whole  of  their 
pay  before  starting,  so  that  I  had  no  means  of  punishing  them,  save  keepng 
them  in  irons  after  their  detection,  and  giving  them  a  sound  flogging  on  dis- 
charge. 

*' I  have  placed  Easenge,  Eabogo,  and  Pt  Malagarazie  on  the  map  by  cross- 
bearings  from  Kaw^l^  and  Bangw^. 

"  March  4th, — I  leave  this  for  my  cruise  on  the  6th  instant,  and  intend,  as 
far  as  time  allows,  to  make  a  sextant  and  compass  survey  of  the  lake.  I  see 
that  Burton  in  one  instance  allows  his  variation  the  wrong  way.  The  varia- 
tion now  is  17°  westerly. 

**  Trusting  that  my  proceedings  up  to  this  will  meet  with  the  approval  of 
the  Society, 

"  I  have  the  honour  to  be,  Sir, 

**  Your  most  obedient  humble  servant, 

"  V.  LOVETT  Gamebon,  iun. 

"  P.S. — With  regard  to  the  large  expenditure  at  Kwiharah,  I  beg  to  state 
that,  without  the  purchases  I  had  made,  we  should  all  have  had  to  return, 
and  prior  to  the  news  of  Dr.  Livingstone's  death,  which  I  knew  could  not  be 
the  wish  of  the  Society ;  and  when  the  sad  news  arrived,  I  found  that  the 
stores  could  not  be  resold,  and  therefore  would  have  been  a  dead  loss,  as  well 
as  the  wages  of  the  pagazi  to  this  place,  and  could  only  be  utilised  by  travel- 
ling. What  further  expenditure  has  occurred,  has  been  principally  entailed 
by  the  desertion  of  pagazi,  who,  as  I  have  said  before,  were  induced  to  run  by 
some  of  the  low-class  Arabs  in  Unyanyembe. 

"  I  find,  on  arrival  here,  that  no  large  caravan  has  come  here  since  our 
arrival  at  Unyanyembe,  and  that  one  which  started  whilst  we  were  [there] 
had  to  return. 

*  Vide  '  Proceedings/  p.  283. 
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"  Small  parties  of  up  to  10  or  12  men  get  through  by  travelling  at  night 
and  camping  in  the  day  time  in  the  jungle  away  from  the  road. 

"  Parties  of  Waguhhu,  Wavinzu,  aud  Wanyamwesi  also  get  by  in  the  same 
manner. 

*'  Between  Liowds  village  and  Uvinza  we  were  hard  up  for  food ;  I  had  for 
days  together  to  live  on  d^  mtama*bread,  which  is  not  the  best  food  for  tra- 
velling on,  especially  when  one  can't  get  enough  of  it. 

**  Here,  however,  food  is  good,  plentiful,  and  cheap. 

'*  I  anticipate  little  or  no  trouble  on  the  other  side  about  porters,  and 
to  Nyangwe  intend  travelling  with  the  Arabs  when  they  set  out. 

"  I  am,  Arc, 

•*  V.  LovBTT  Camebon,  BJir," 
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Fhtbioal  Gioobapht. 

1869.  

Gold  Vedal ..      ..      ••  Gbukdt. 
BronieXadal      ..     ..  Gemt. 

HonourMy  Mentioned  Butler,  Stewart,  WilaoD, 
Browny  Thomas. 
1870. 

edid  Medal Butlkb. 

Bronae  Medal      ..      ..  Stewabt. 

Honourably  Mentioned  Hind,  Hughes,  Beckly, 
Hunt,  Shawe,  Thomas. 
1871. 

Oold  Medal MoAli81*bb. 

Bronie  Medal      ••     ..  CJollinqwood. 

Honourably  Mentioned  Lundie,  Shaw,  Hudson, 
Beckley,  Disney,  Evill, 
Brown,  Ffooks. 
1872. 

Gold  Medal..      ..      ..  Spbino^Eiob. 

Bronie  Medal  ..  Butlbb. 

Honourably  Mentioned  Penrose,  Dickson,  TVhite, 
Vane. 
1878. 

Oold  Medal Hudson. 

Bronie  Medal     ••      ..  Fobbes. 

Honourably  Mentioned  Cole,    Reade,    Hancock, 
Louis,       Richardson, 
Pawle,        Townsend, 
Widdicombe. 
1874. 

Oold  Medal Weston. 

^  Bronie  Medal      ..     ..  Montague. 

Honourably  Mentioned  Platnauer,  Widdicombe, 
C.  A.  Spring-Hioe, 
Miers,  Healy,  Wilson, 
Forsyth. 


FounoAL  Gboobapst. 


Richmond. 

Wilde. 

Crabb,    Collins,   Lewis, 
Dixon,  Bont&wer. 

Gbht. 

Collins. 

Crabb,  Grundy,  Hogben, 
Murray,  Dixon. 

HOOBEN. 

Abkle. 

Sparks,  Heath,  Bontflower, 
HaasalL 


colunowood. 

Gbaham. 

Sayle,  Kingsford,  Dixon. 

Spbikg-Rics. 

KUTT. 

Williams,  Eingsford,  Sing, 
Saunders,  HassalL 


TUBTON. 

Jacob. 

Heyes,  Saunders,  Whiston^ 


Styer. 
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Ugl'lTUTJSD,  1869. 


BE8DLTS  OF  THE  EXAMINATION  FOR  1874. 


lAit  of  SckooU  who  were  invited  to  compete  in  1874. 

English  SchooU. — St.  Peter's  Collie,  Badley,  Abingdon;  King 
Edward's  School,  Binningham;  Brighton  College ;  Bristol  Grammar 
School ;  Cathedral  Grammar  School,  Chester ;  Cheltenham  College ; 
Clifton  College;  Dnlwich^  College;  Eton  Collie;  Haileybury 
College;  Harrow;  Horstpierpoint ;  Liverpool  College;  Liverpool 
Institute;  London, — Charter  Honse;  Christ's  Hospital;  City  of 
London  School;  King's  College  School;  St.  Panl's;  University 
College  School ;  Westminster  School ;  Boyal  Naval  School*  New 
Cross; — ^Malvern  College ;  Manchester  School;  Marlborough  Col- 
lie; University  School,  Nottingham;  Eepton;  Bossall;  Engby; 
King's  School,  Sherborne;  Shoreham;  Shrewsbury;  Stonyhurst 
College,  Blackburn;  Tonbridge  School;  Uppingham  School;  Wel- 
lington College;  Winchester  College. 

Scotch  SchodU, — ^Aberdeen  Grammar  School ;  Edinburgh  Academy ; 
Edinburgh  High  School ;  Glasgow  High  School. 

Irish  Schools. — ^Eoyal  Academical  Institute,  BeUGust ;  Dungannon 
Boyal  School ;  Ennis  College ;  Portora  Royal  School,  Enniskillen ; 
Eoyle  CoU^e,  Londonderry ;  Bathfamham,  St.  Columba's  College. 


Fifteen  of  the  above  Schools  furnished  competitors,  according  to 
the  following  list,  in  which  is  entered  the  number  of  candidates  in 
Political  and  Physical  Geography  from  each  school : — 
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Cathedral  Qrammar  School,  Chester 

Marlborough  College         

Uniyernty  School,  Nottingham 

Malyem  College        

Haileyhory  College 

City  of  Lcaidon  School      

EtOD  College      

Hurstpierpoint  College      

Liverpool  Collie       

Dulwich  College        

Clifton  College,  Bristol      

BoMall  School 

University  College  School 

Cheltenham  College 

Bepton        


Total 


FUyrfcaL 

0  . 

2  . 

1  . 
1  . 
1  . 

3  . 

4  . 

0  . 
4  . 

1  . 
0  . 

0  . 

1  . 
1  . 
0  . 

19  .. 


PoUUcaL 
1 
0 
0 
0 
0 

1 

0 
2 
1 
1 
2 
1 
2 
0 
1 

12 


The  Examiners  appointed  by  the  Council  for  1874  were  Professor 
A.  C.  Ramsay,  ll.d.,  &o.,  for  Physical,  and  the  Bev.  Canon  Baw- 
linson,  mju,  for  Political  Gleography.  The  examinations  were  held 
at  the  varions  schools,  on  the  16th  of  March,  and  the  Prizes  were 
presented  at  the  Anniversary  Meeting  of  the  Society. 

The  special  subject  for  the  year  1874  was — 

The  British  Isles. 


PHYSICAL  GEOGRAPHY. 
No.  1  Examination  Papsb,  1874. 

Go&tnL 
[Candidates  are  not  to  answer  more  than  TwelTS  QwUiona  in  this  PaperJ] 

(1).  What  is  a  glacier,  and  how  are  glaciers  formed  and  maintained  ? 

(2).  Lake  basins  are  often  enclosed  all  ronnd  by  solid  lock-boundaries.  Give 
a  few  well  known  cases,  and  account  for  the  origin  of  such  basins. 

(8).  Name  <nie  other  kind  of  rock-bound  lake-basins,  the  origin  of  which  is 
quite  different. 

(4).  Draw  a  sectional  diagram  of  the  country  along  a  straight  line  from  the 
mouths  of  the  Ghuiges  across  the  Himalaya  to  the  mouth  of  the  Obi  in 
Siberia,  exprcBsing  the  elevation  and  general  sur&ce  contour  of  the 
country  traversed. 

(5).  Many  of  the  lakes  of  Central  Asia  are  salt.  Why  is  it  that  they  must 
be  gradually  getting  Salter,  notwithstanding  the  influx  of  fresh  rivers 
into  them? 
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6).  What  is  the  reascm  that  the  east-winds  (hlowing  from  the  sea)  on  the 
Eastern  coasts  of  the  northern  half  of  North  America  are  generally 
cold,  and  the  western  winds  blowing  from  the  sea  over  the  West  of 
Enrope  are  apt  to  he  warm  ? 

(7),  Why  is  it  that  the  greater  glaciers  of  the  Himalaya  all  flow  southerly  ? 

(8).  Name  the  three  kinds  of  coral  reefs  described  by  Darwin,  and  briefly 
explain  the  theory  of  the  formation  of  coral  reefs ;  and  state  also  the- 
oceanic  areas  in  which  they  are  found. 

(9).  Draw  a  Ime  from  the  Atlantic  Sea  across  the  DoTrefield  of  the  Scandi- 
navian chain  to  the  northern  end  of  the  Can)ian  Sea,  and  express  the 
general  contour  of  the  country  traversed  by  tnat  line  by  a  diagram. 

(10).  What  are  the  distinctive  physical  features  of  Antartic  Victoria  Land? 

(11).  Explain  the  theory  of  the  spasmodic  ejection  of  the  hot  water  of  Geysers. 

(12).  What  is  the  distinctive  character  of  the  Mammalian  Fauna  of  Australia 
as  compared  with  the  Mammalian  Fauna  of  the  great  continental  areas 
of  Europe  and  Asia  ? 

(18).  State  those  areas  in  Europe,  Asia,  and  North  America,  in  which  lakes  are 
very  nimierous. 

(14).  Give  a  brief  description  of  the  course  of  the  Biver  Po,  the  efieot  of  the 
artificial  dykes  that  restrain  it,  and  the  proofs  of  the  gradual  increase 
of  its  delta. 

(15).  What  is  the  eflect  of  the  great  lakes  of  North  America  on  the  deposition 
of  sediment  at  the  mouth  of  the  St.  Lawrence  ? 

(16).  Icebei^  are  very  numerous  in  Baffin's  Bay,  and  float  south  into  the 
North  Atlantic  ;  what  is  the  origin  of  such  icebergs,  and  why  do  they 
often  float  against  the  wind  ? 

(17).  What  is  a  Fiord?  Name  those  areas  of  the  world  in  which  Fiords  are 
most  numerous. 

(18).  Name  any  area  or  areas  of  land  that  have  been  sensibly  raised  above  the 
sea  within  the  historic  period,  in  connection  with  the  phenomena  of 
earthquakes  and  volcanos. 


No.  2  Examination  Paper,  1874. 

SpMlaL 


[Oandidatea  are  not  to  amwer  more  than  light  Questions  in  this  Paper.] 

(1).  By  what  phenomena  can  you  prove  that  great  sheets  of  Glacier  ice 
formerly  covered  large  areas  of  the  British  Islands? 

(2).  What  is  the  reason  that  the  amount  of  rainfall  in  Britain  is  generally  so 
much  greater  in  the  western  than  in  the  eastern  region  ? 

(3).  What  is  the  reason  why  so  many  of  the  westem-flowing  rivers  of  England 
consist  of  what  is  commonly  called  soft  water,  while  the  eastern-flowing 
rivers  are  more  generally  hard  ? 
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(4).  The  Thames  has  its  sources  on  the  Oolitic  Table-land  near  Cheltenham, 
and  flows  eastward  through  a  high  escarpment  of  the  chalk.  By  what 
means  has  it  happened  that  the  river  seems  to  have  made  a  breach 
through  this  apparent  scarped  barrier? 

(5).  Suppose  a  straight  line  drawn  from  Menai  Straits  over  the  top  of  Snowdon 
to  London.  Draw  the  general  contour  of  the  country  traversed  l^  that 
line,  and  state  why  it  happens  that  the  north-western  half  is  moun- 
tainous, and  that  the  south-eastern  half  consists  of  table-lands,  plains, 
and  minor  undulating  hills  ? 

(6).  What  relation  is  there  between  the  physical  geography  and  physical 
geology  of  Great  Britain  and  the  different  races  of  men  that  inbabit  it  ? 

(7).  How  would  you  prove  that  England  must  have  been  joined  to  the  Con- 
tinent in  times  comparatively  recent? 

(8).  What  are  the  principal  distinctive  physical  features  of  Ireland,  as  regards 
mountains,  plains,  lakes  and  rivers  ? 

(9).  Name  those  districts  of  England  and  Scotland  in  which  lakes  are  nume- 
rous, some  of  those  in  which  there  are  none,  and  account  for  these 
circumstances. 

(10).  Why  is  it  that  the  average  temperature  of  Ireland  and  the  Western 
Coast  of  Great  Britain  is  more  equable  than  that  of  the  Eastern  Coast  ? 

(11).  Give  a  brief  sketch  of  the  general  distribution  of  mooriands,  pastore- 
lands,  and  land  on  which  grain  and  other  farm-crops  are  grown  in 
Britain. 

(12).  Draw  a  line  from  the  Grampian  Mountains  over  the  Lammermuir  Hills 
to  the  north  of  England,  near  Newcastle,  and  give  the  general  outline 
of  the  country  above  the  level  of  the  sea. 

(13).  On  what  parts  of  the  Coast  of  Great  Britam  is  the  waste  of  the  cliffs 
most  rapid,  and  what  is  the  cause  of  this  waste  ? 

(14).  Describe  the  general  physical  features  of  the  Oreat  Glen  that  iatersects 
Scotland  between  L^h  Linnhe  and  the  Moray  Firth. 


POLITICAL  GEOGEAPHY. 
No.  1  Examination  Paper,  1874. 

GeneraL 

[Candidates  are  not  to  answer  more  than  Twelve  Questions  in  ihis  Paper.'] 

(1).  Follow  round  the  globe  the  line  of  the  fortieth  degree  of  north  latitude, 
and  state  the  countries,  seas,  and  islands  which  it  traverses.  Kote, 
and  account  for,  the  chief  differences  of  climate  along  the  lino ;  and 
give,  in  geographical  miles,  the  distance,  one  from  another,  of  the  chief 
towns  through  (or  close  to)  which  the  Ihie  passes. 

(2).  Follow  southwards  the  meridian  of  St  Petersburg,  and  give  an  account 
of  the  several  countries  lying  under  it — their  area,  physical  character, 
population,  form  of  government,  commercial  advantages  or  disadvan- 
tages, and  the  ethnic  character  of  their  inhabitants. 

(3.)  Give  the  political  divisions  of  Europe  at  the  following  periods :  a.d.  100  > 
A.D.  600 ;  A.D.  1600. 
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(4).  What  is  the  height,  actual  or  relative,  of  the  following  mountains,  and 
where  is  each  of  them  situated  ?  Chimborazo,  Cotopaxi,  Demavend, 
Everest,  Etna,  Hecla,  Lebanon,  Monte  Rosa,  Schreckhom,  Stromboli, 
Teneriffe,  Viso. 

(5).  What  are  the  respective  advantages  and  disadvantages  of  mountains  and 
rivers  as  political  boundaries?  Which  seem  to  have  been  preferred 
(1)  by  the  Greeks,  (2)  by  the  Romans  ?    Illustrate  from  their  history. 

(6).  Trace  the  changes  in  the  lines  of  trade  between  Europe  and  India  from 
the  earliest  times  to  the  present  day ;  and  show  the  causes  of  change  in 
each  instance. 

(7).  What  European  states  possess  colonies  or  dependencies  in  the  New 
World  ?  Give  the  area  (approximately),  the  geographical  position,  the 
present  population,  and  me  chief  productions  of  each  possession. 

(8).  Trace  the  changes  in  the  political  divisions  of  Italy  between  1815  and  the 
present  time. 

(9).  What  would  be  the  chief  difficulties  in  the  construction  and  maintenance 
of  a  railway  between  Scutari  and  Kurrachee  upon  the  Indus  ? 
Describe  the  political  condition  of  the  countries  through  which  it 
would  have  to  pass. 

(10).  Give  an  account  of  the  present  distribution  of  races  in  Europe ;  and  say 

what  is  known  of  the  migrations  of  any  of  them. 
(11).  Show  that  geographical  knowledge,  while  it  has  in  the  main  advanced 

steadily,  has  occasionally,  in  certain  respects,  receded. 

(12).  Give  as  complete  an  account  as  you  can  of  the  trade  which  passes 
through  the  Dardanelles. 

(13).  Among  what  States  is  South  America  divided?  What  is  the  size, 
position,  population,  and  political  condition  of  each  ? 

(14).  What  are  the  chief  regions  of  the  earth  which  are  still  unexplored,  and 
what  are  the  difficulties  which  interfere  with  the  exploration  of  each  ? 

(15).  What  geographical  conditions  favour,  respectively,  the  formation  of 
large  and  small  states  ?  Examine,  historically,  the  question  how  far 
the  geographical  tendency  may  be  counteracted  by  other  causes. 

(16).  The  existing  distribution  of  the  Semitic  family  of  mankind ;  its  chief 
subdivisions,  present  and  past ;  and  the  causes  that  have  checked  its 
wider  extension. 

No.  2  Examination  Paper,  1874. 

Spedal. 
THI  BBinSH  ISLES. 

[Candidates  are  not  to  answer  more  than  Eight  Questions  in  this  PaperJ] 

(1).  Draw  a  map  of  South  Britain  in  the  middle  Saxon  period  (a,d.  617-700), 
mailcing  the  boundaries  of  the  Seven  Saxon  Kingdoms,  and  showing 
what  portions  of  the  country  remained  uncouquered.  How  far  do  the 
geographical  conditions  explain  the  continuance,  in  these  districts,  of 
British  independence? 

(2).  Give  an  account  of  the  chief  ethnic  elements  jn  the  population  of  the 
British  islands,  and  say  how  they  are  distributed.     What  local  terms 
indicate  the  prevalence,  in  different  districts,  of  the  several  elements  ? 
VOL.  XVIII.  24* 
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(3).  Trace  the  lines  of  the  Roman  Walls  in  Britain,  and  of  the  five  principal 
Roman  Roads  or  **  Streets."  Give  the  names  and  positions  of  tbe 
chief  Roman  settlements  along  the  line  of  each  "  Street"  In  what 
places  along  them  do  there  stiU  exist  important  Roman  remains? 

(4).  Explain  the  following  words  and  phrases :  Cantire,  Cinque  Ports,  Conn©- 
mara,  Cornwall,  Danelagh,  Me  of  Ely,  Strathclyde,  Strathinore, 
Torhay,  Turlough. 

(5).  Enumerate,  from  south  to  north,  the  inland  counties  of  Scotland.  Give 
(approximately)  the  area  and  population  of  each.  Mention  their  chief 
towns  and  products. 

(6).  How  far  is  density  of  population  in  England  and  Wales  determined  by 
the  distribution  of  mineral  treasures  ?  How  far  by  advantages  of  com- 
mercial position  ?    How  far  by  other  causes  ? 

(7).  What  changes  have  taken  place  in  the  amount  of  the  population  of 
Ireland  within  the  present  century  ?  To  what  causes  are  they  attri- 
butable ?  And  how  far  has  the  increase,  or  decrease,  been  unifonn  in 
different  parts  of  the  country,  or  the  contrary  ? 

(8).  Compare  Ireland  and  Scotland  with  respect  to  area,  present  |)opulation, 
natural  productiveness,  and  actual  present  production.  What  are  the 
chief  seats  of  manufacturing  industry  in  the  two  countries,  and  what 
are  their  chief  exports  ? 

(9).  What  are  the  respective  advantages  of  railways  and  canals  as  means  of 
commercial  communication  ?  Mention  the  principal  canals  in  England 
and  Scotland,  and  trace  the  line  of  each. 

(10).  What  counties  are  included,  wholly  or  in  part,  within  the  basin  of  the 
River  Humber  ?  Name  all  the  important  towns  which  lie  on  the 
Humber  or  its  tributaries;  and  say  to  what  point  each  taibutaryis 
navigable. 

(11).  Estimate,  in  acres,  the  amount  of  land  in  England  and  Wales.  How 
much  of  it  is  naturally  unproductive  ?  Of  the  portion  naturally  pro- 
ductive, how  much  is  cultivated  (a)  by  tillage,  (6)  as  pasture  ?  Where 
do  the  unproductive  portions  principally  lie  ? 

(12).  Name  the  chief  islands  off  the  western  coast  of  Scotland,  and  say  to 
what  counties  they  are  respectively  reckoned.  Give  (approximately) 
the  area  of  each,  and  state  their  distance  from  the  mamland,  and  the 
ordinary  employments  of  their  population. 
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The  following  are  the  names  of  the  successful  competitors  :^ 

PHYSICAL  GEOGRAPHY. 

Gold  Medal     ..Louis  Weston  ..     17     ..     ..     City  <f  London  School, 
Broxue Medal.. Francis  Chableb 


Montague 


il5i   ..      ..     University  College  School. 


Honourably  Mentioned. 

Age. 

H.  M.  Platnaueb  , 16i 

W.  S.  WiDDICOMBB 17 

G.  A.  Sprikg-Rioe 14 

H.  A.  MiBBS 15 

C.  Healet       18 

•|rW.F.  Wilson 17 

cJlA.  R.  Fobstth        15 


City  of  London  School. 
HdUeyhury  College, 
Eton  College. 
Eton  College. 
Malvern  College. 
Liverpool  College. 
Liverpool  College. 


POLITICAL  GEOGRAPHY. 

Age. 
Gold  Medal  ..  Wm.  Habbt  Tubton    17     ..     Cltfton  College,  Bristol. 
Broxue  Modal. Lionel  Jacob        ..     16     ..     Ciiy  of  London  School. 

Honourably  Mentioned. 

Age 

•^jJ.  P.  Hbyes     16  ..      ..      ..  Liverpool  College. 

g\s.  H.  B.  Sadndebs         ..     17  ..      ..  '   ..  DtUwich  College. 

Root.  Wilmot  Whiston       17     Bepton  School. 

W.  B.  Stteb 16     University  College  School. 
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REPORTS  OF  THE  EXAMINERS  FOR  1874. 


I.— PHYSICAL  GEOGRAPHY. 


To  the  Council  of  the  Boycd  Geographical  Society, 

Gentlemen;  Kensington,  6th  April,  1874. 

I  have  to  report  that  eighteen  candidates  competed  for  the 
prizes  in  Ph3-8ical  Geography. 

The  result  is  shown  as  follows — each  of  the  questions  having 
been  valued  at  ten,  thus  giving  a  maximum  of  200  marks  for 
the  twenty  questions  to  be  answered  in  the  general  and  special 
papers : — 

Gold  Medal     ..  Louis  Weston. 

Bronie  Xodal ..  Fbancib  Chaales  Montauue. 

Honourably  Mentioned. 

Henby  Maubice  Platnauer. 
William  S.  Widdicombe. 
Cecil  Arthub  Spbing-Rice. 
Hrnbt  Alexandeb  Miebs. 
Chables  Healy. 
I  William  Fobsham  Wilson. 
'  I  Andbew  Russell  Fobsyth. 

The  number  of  marks  gained  by  Louis  Weston  shows,  in  my 
opinion,  that  he  deserves  to  receive  the  Gold  Medal,  and  Francis 
Charles  Montague,  who  is  not  far  behind  him,  must  therefore  well 
deserve  the  Bronze  Medal.  Henry  Maurice  Platnauer,  William  S. 
Widdicombe,  and  Cecil  Arthur  Spring-Rice,  come  next  in  order  of 
merit,  closely  approaching  to  that  of  Francis  Charles  Montague. 

Taken  as  a  whole,  a  large  proportion  of  the  papers  are  very 
creditable  to  the  pupils.  The  knowledge  that  many  of  the  candi- 
dates display  has  evidently  involved  a  good  amount  of  close  reading 
and  appreciation  of  the  subjects  studied. 

When  the  answers  to  the  questions  in  General  and  Special  Geo- 


Digitized  by 


Google 


REPORT  OF  CANON  RAWLINSON.  481 

graphy  are  respectively  averaged,  taken  in  the  proportion  of  8  to 
12,  the  value  of  the  answers  slightly  preponderates  on  the  side  of 
the  General  questions. 

I  may  remark  that  very  few  have  introduced  any  matter  irre- 
levant to  the  questions,  though  one  or  two  have  wasted  time  in 
what  is  commonly  called  "  fine  writing." 

The  drawing  of  contoured  lines  across  a  continent,  or  other  large 
section  of  any  country,  is  sometimes  very  fairly  done,  showing  a 
good  appreciation  of  proportion  regarding  the  general  height  and 
slopes  of  the  ground,  but  sometimes  the  drawing  is  so  grossly 
exaggerated  and  so  feeble  that  it  simply  amounts  to  a  caricature  of 
the  distiict  traversed  by  the  line. 

I  am  your  obedient  servant, 

Andrew  Eamsay. 


n.-POLITICAL  GEOGRAPHY. 


To  the  Council  of  the  Royal  Geographical  Society. 

Prbcinctts,  Cantebbuuy, 
Gentlemen,  March  27th,  1874. 

I  have  the  honour  to  present  to  you  the  following  as  the  result 
of  the  Examinations  for  the  present  year  in  Political  Geography : — 

1.  Ctold  ICodal       ..     W.  H.  Tdbton. 

2.  Bronie  Medal    ..     L.  Jacob. 

Honourably  Mentioned. 

J.  F.  Heyes.  I  ^     , 

S.  H.  B.  Saunders.  ]  ^'^' 

R.  W.  WHI8T0N. 

W.  B.  Styer. 

The  number  of  candidates  who  competed  for  Political  Geography 
in  the  present  year  was  twelve.  Of  these,  six  may  be  said  to  have 
done  well,  and  two  others  fisdrly.  The  work  of  the  remaining  four 
was  very  inferior.  The  Gold  Medallist  surpassed  the  next  competi- 
tor by  a  hundred  marks,  out  of  a  total  of  750.  His  answers  were 
almost  uniformly  good,  and  he  had  prepared  equally  well  the  general 
and  the  special  subject.  He  attempted,  however,  only  ten  questions 
instead  of  twelve  on  the  general  subject.     The  Bronze  Medallist, 
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who  answered  the  full  number  of  twelve  questions,  obtained  rather 
more  marks  for  his  general  paper  than  the  Gold  Medallist ;  but  the 
special  paper  of  the  latter  was  very  much  superior  to  that  of  his  diief 
antagonist.  The  second  and  third  on  the  list  fell  short  of  ^e  Bronze 
Medallibt  by  about  fifty  marks  ;  the  fifth  was  fifty  marks  below  them ; 
the  sixth  was  separated  by  a  somewhat  longer  interval  from  the 
fifth. 

On  the  whole,  the  general  was  done  better  than  the  special  paper. 
The  map  of  England  (set  in  Q.  1)  was  tried  by  eight,  but  outlined 
with  fair  correctness  by  only  one.  The  books  recommended  by  the 
Prizes  Committee  appeared  to  have  been  carefully  studied;  but, 
where  the  questions  went  beyond  those  books,  either  no  answers 
were  given,  or,  for  the  most  part,  very  poor  ones.  The  superiority, 
however,  of  the  better  candidates  was  especially  shown  in  their 
answers  to  questions  of  this  kind,  which  were  sometimes  decidedly 
good. 

The  examination  seemed  to  me,  as  a  whole,  fairly  satisfactory 
though  more  accuracy  and  exactness  is  much  to  be  desired ;  and  the 
random  use  of  figures,  where  the  candidate  must  feel  that  he  has  no 
real  knowledge  of  the  true  number,  is  much  to  be  regretted. 

I  have  the  honour  to  be.  Gentlemen, 

Your  obedient  servant, 

George  Bawlinson. 
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PROGRAMME    FOR    1875. 


The  Council  of  the  Society  have  satisfaction  in  repeating  the 
offer  of  Prize  Medals  for  the  ensuing  year,  and  have  invited  the 
following  Public  Schools  to  take  part  in  the  competition : — 

List  of  Schools  invited  to  compete  in  1876. 

English  Schools. — St.  Peter's  College,  Radley,  Abingdon;  King 
Edward's  School,  Birmingham ;  Brighton  College ;  Bristol  Gram- 
mar School;  Cathedral  Grammar  School,  Chester;  Cheltenham 
College;  Clifton  College ;  Dulwich  .College;  Eton  College;  Hailey- 
bury  College ;  Harrow ;  Hurstpierpoint ;  liverpool  College ;  Liver- 
pool Institute ;  London, — Charter  House ;  Christ's  Hospital ;  City 
of  London  School ;  King'§  College  School ;  St.  Paul's ;  University 
College  School;  Westminster  School;  Royal  Naval  School,  New 
Cross; — The  College;  Malvern ;  Manchester  School;  Marlborough 
College ;  University  School,  Nottingham;  Repton;  Rossall;  Rugby; 
King's  School,  Sherborne ;  Shoreham ;  Shrewsbury ;  Stonyhurst 
College,  Blackburn  •  The  School,  Tonbridge ;  Uppingham  School ; 
Wellington  College.;  Winchester  College. 

Channel  Islands  School, — Victoiia  College,  Jersey.  \ 

Scotch  Schools, — Aberdeen  Grammar  School ;  Edinburgh  Academy, 
Edinburgh  High  School ;  Glasgow  High  School.  7 

Irish  Schools. — Royal  Academical  Institute,  BelflEkst;  Dungannon 
Royal  School ;  Ennis  College ;  Porlora  Roya)  School,  Enniskillen  ; 
Poyle  College,  Londonderry ;   Rathfamham,  St  Columba's  College. 


SyUdtms  of  Examinations  for  the  Prize  Medals  of  the  Royal 
Geographical  Society  in  1875. 


Examination  in  Physical  Geography. 

This  Examination  will  take  place  simultaneously  at  the  several 
invited  Schools,  according  to  printed  regulations  (which  will  be 
forwarded  in  due  time),  on  the  third  Monday  in  March,  1875,  and 
will  consist  of  two  papers  of  three  hours  each ;  the  one  to  be 
answered  between  9  and  12,  9J  and  12^,  or  10  and  1  a.m.  (according 
to  the  convenience  of  the  School) ;  *nd  the  other  between  2  and  5, 
2i  and  5J,  or  3  and  6  p.m. 

N.B.  It  is  necessary,  in  order  that  Candidates  may  be  admitted 
to  the  Examination,  that  their  names  be  sent  in  to  the  Secretary  of 
the  Society  on  or  before  the  first  Monday  in  March. 
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No,  1  Examination  Paper  will  consist  of  questions  on  the  follo^ng 
subjects : — 

A.  Configuration  of  the  Earthy  as  learnt  by  careful  study  of  a  globe. 
What  are  the  distances,  speaking  roughly,  between  such  remote 
places  as  may  be  specified  ?  What  places  of  importance  lie  on  the 
direct  lines  between  them,  and  what  is  the  section  along  each? 
What  are  the  relative  size,  elevation,  &c.,  speaking  roughly,  of 
such  well-known  districts,  mountains,  and  rivers,  as  may  be 
specified  ? 

B.  General  Physical  Geography,  —  Distribution  of  land  and  sea, 
forests,  plateaux,  glaciers,  volcanoes,  man,  animals,  plants  and 
minerals,  climates  and  seasons,  oceanic,  meteorological  and  magnetic 
phenomena. 

%*  Extra  marks  will  be  allowed  for  sketches,  but  only  so  far  as 
they  are  effective  illustrations  of  what  cannot  otherwise  be  easily 
expressed.  The  use  of  blue  and  red  pencils  is  permitted  for  this 
purpose.  No  marks  will  be  given  for  neatness  of  execution,  apart 
from  accuracy. 

The  candidates  may  be  required  to  construct  a  rough  map 
without  the  aid  of  special  instruments,  but  from  a  brief  description 
of  a  district  illustrated  by  itineraries  and  bearings. 


No.  2  Examination  Paper  will  consist  wholly  of  questions  on  a 
special  subject 

The  special  subject  appointed  for  1 875  is — 

China. 


Examination  in  Political  Geography. 
This  Examination  will  take  place  simultaneously  at  the  several 
invited  Schools,  at  the  same  hours  and  under  precisely  the  same 
regulations  as  those  in  Physical  Geography. 


No.  1  Eaximination  Paper  will  consist  of  questions  on  the  following 
subjects : — 

A.  Descriptive  Geography. — Explanation  of  latitude  and  longitude. 
What  are  the  distances  in  geographical  miles,  speaking  roughly, 
and  as  learnt  by  the  careful  study  of  a  globe,  between  such  remote 
places  as  may  be  specified  ?  What  places  of  importance  lie  on  the 
direct  line  between  them?    What  is  the  relative  size,  speaking 
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Tonghly,  of  such  well-known  countries,  mountains,  and  rivers,  as 
may  be  specified  ? 

6.  Eutorical  Oeoffrapky. — ^Embracing  (1)  the  boundaries  of  states 
and  empires  at  different  historical  periods ;  (2)  the  chief  lines  of 
commerce,  ancient  and  modem ;  (3)  ihe  influence  of  geographical 
features  and  conditions  upon  the  distribution  of  races  and  political 
history  of  mankind. 


No,  2  EoMminaiion  Pa^  will  consist  wholly  of  questions  on  a 
special  subject 

The  special  subject  appointed  for  1875  is — 

China. 

%*  Extra  marks  will  be  allowed  for  maps  and  sketches,  but  only 
so  &r  as  they  are  effective  illustrations  of  what  cannot  otherwise  be 
easily  expressed.  The  use  of  blue  and  red  pencils  is  permitted  for 
this  purpose.  No  marks  will  be  given  for  neatness  of  execution, 
apart  from  accuracy. 

The  candidates  may  be  required  to  construct  a  rough  map 
without  the  aid  of  special  instruments,  but  from  a  brief  description 
of  a  district  illustrated  by  itineraries  and  bearings. 


The  following  books  and  articles  contain  much  information 
regarding  the  Historical,  Political,  and  Physical  Geography  of 
China. 

1.  '  The  Middle  Kingdom ;  a  Survey  of  the  Chinese  Empire,'  &c.  By  S. 
W.  Williams.    2  Vols.    Wiley  and  Putnam,  London  and  New  York.    1848. 

2.  *The  Imperial  Gazetteer/  Edited  by  W.  G.  Blackie,  Ph.D.  Article 
"  Chinese  Empire."    Blackie  and  Son.    1873. 

3.  'The  English  Cydopeedia ;'  Geography,  Vol.  II.  Article  "China." 
Bradbury  and  Evans.     1870. 

4.  'The  Treasury  of  Geography.'  Edited  by  Prof.  W.  Hughes.  Long- 
mans.   1872.    6s. 
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PROCEEDINGS 

OF 

THE  ROYAL  GEOGRAPHICAL  SOClEir. 

[Issued  September  4th,  1874.] 


SESSION  1873-4. 

FifleenOh  Meeting  (Annivebsary),  1  p.m.,  June  22ni,  1874. 

The  Eight  Hon.  Sir  H.  BARTLE  FRERE,  k.c.b.,  President, 
in  the  Chair. 

The  buBiness  of  the  Meeting  was  prefaced  by  the  Secretary, 
Mr.  R.  H.  Major,  reading  the  clauses  of  the  Regulations  which 
govern  the  Anniversary  Meetings  of  the  Society,  and  also  the 
Minutes  of  the  preceding  Anniversary. 

It  was  then  explained  to  the  Meeting  by  the  President,  that  in 
consequence  of  the  fourth  Monday  in  May  (the  usual  day  for  the 
Anniversary)  falling  this  year  on  Whit-Monday,  a  Bank  Holiday, 
the  day  of  meeting  had  been  necessarily  changed  to  the  fourth 
Monday  in  June. 

The  Rev.  Horace  Waller  and  Robert  Cust,  Esq.,  were  nomi- 
nated by  the  President  as  Scrutineers  of  the  Biallot^  for  President 
and  Council  for  1874-5. 

Elections. — Menry  AtueU,  Esq. ;  Lieutenant  Frederic  Ghwes ;  Edtoyn 
Dawes^  Esq. ;  A.  A.  Hayes,  jtm.,  Esq. ;  John  HoU,  Esq. ;  Hon.  J.  P. 
Locke  King;  Bev.  James  Long;  H  Mann,  Esq.;  H.  A.  Bidgtoay, 
Esq. ;  Francis  Saunders,  Esq. ;  James  Spicer,  Esq. ;  Thomas  Thompson, 
Esq.;  Walter  Frederick  Walker,  Esq,;  Captain  James  Waterhouse 
(Bombay  Staff  Corps). 

The  Report  of  the  Council  was  then  read  by  Mr.  R.  H.  Major. 
Its  adoption  by  the  Meeting  was  moved  by  M.  P.  Edgeworth,  Esq., 
seconded  by  G.  W.  Rusden,  Esq.,  and  carried  unanimously. 

EOTAL  MEDALS. 

The  Founder's  Gold  Medal  for  the  promotion  of  Geographical 
Science    and    Discovery  was    awarded   this  year  to  Dr.  Georg 
VOL.  xvm.  2  N 
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Schweinfurth,  for  his  explorations  in  Africa  daring  many  years  ; 
for  his  determination  of  the  south-western  limits  of  the  basin  of 
the  Nile,  and  discovery  of  the  Eiver  Uelle,  in  a  new  region  beyond 
those  limits ;  and  for  his  admirable  work,  *  The  Heart  of  Africa,'  in 
which  he  has  recorded  the  valuable  results  of  his  travels.  The 
Victoria,  or  Patron's  Gold  Medal,  was  awarded  to  Colonel  P. 
Egerton  Warburton,  for  his  successful  jonmey  across  the  previously 
unknown  western  interior  of  Australia,  from  Alice  Springs,  on  the 
line  of  Overland  Telegraph,  to  the  west  coast,  near  De  Grey  River. 
In  the  absence  of  the  medallists,  His  Excellency  Count  Minister, 
German  Ambassador,  attended  to  receive  the  medal  on  behalf  of 
Dr.  Schweinfiirth,  and  J.  Bateman,  Esq.,  on  behalf  of  Colonel  War- 
burton. 

Addressing  Count  Munster,  the  President  said : — 

**  In  handing  this  medal  to  your  Excellency  to  be  conveyed  to 
your  countryman.  Dr.  Georg  Schweinfiirth,  who  is  expected  soon 
to  return  from  a  new  journey  he  has  undertaken  in  the  interior  of 
Northern  Africa,  I  have  but  little  need  to  mention  the  services  this 
distinguished  traveller  has  rendered  to  Geographical  Science — 
services  which  the  Council  of  this  Society  have  felt  it  their  dnty 
thus  publicly  to  acknowledge.     The  work  describing  his  journey^ 
which  has  been  published  by  Schweinfiirth,  and  translated  into  the 
English  language,  has  been  so  widely  read  that  few  persons  with 
a  taste  for  geography  and  the  allied  subjects  can  have  failed  to  read 
and  admire  it.     Trained  by  a  previous  experience  of  three  years  in 
Afiican  travel,  in  Nubia,  Dr.  Schweinfiirth  started  on  his  longer 
journey  in  1868,  with  the  fixed  purpose  of  exploring  that  portion  of 
the  region  of  the  Upper  Nile  which  is  watered  by  the  tributaries  of 
the  Bahr  Ghazal,  and  which  had  been  previously  visited  by  Pethe- 
rick,  von  Heuglin,  Antinori,  Piaggia,  Mademoiselle  Tinn6,  and  others. 
Trusting  himself,  as  a  solitary  European,  in  the  hands  of  an  armed 
party  of  ivory  merchants,  he  penetrated  with  them  to  their  most 
distant  stations,  beyond  the  country  of  the  once  mysterious  Nyam- 
Nyams,  and  across  the  watershed  of  the  Nile.    Although  un- 
provided with  instruments  for  astronomical  observations,  he  plotted 
his  routes  on  the  basis  of  calculated  paces  and  compass  bearings^ 
and  with  such  accuracy  that  he  was  enabled  to  furnish  material  for 
a  good  map  of  the  whole  country  he  traversed ;  an  accuracy  which 
he  tested  by  a  long  journey  undertaken  for  the  sole  purpose  of 
verifying  his  work  by  connecting  it  with  a  fixed  position  on  the- 
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route  of  Petherick.  But  it  is  not  merely  for  his  topographical 
labours  that  the  Council  deem  him  eminentlj  worthy  of  the  dis- 
tinction of  a  Eojal  Medal.  His  book  teems  with  observations  on 
the  physical  geography,  ethnology,  climate,  botany,  and  resources  of 
that  remote  region;  and  so  graphically  has  he  portrayed  its  various 
aspects,  that  we  seem,  in  his  pages,  to  obtain  a  clear  idea  of  the 
interior  of  Equatorial  Africa. 

"  With  these  remarks  permit  me,  your  Excellency,  to  deliver  this 
medal  into  your  hands." 

His  Excellency  Count  Munster  briefly  replied : — He  felt  proud 
and  grateful  that  the  Society  had  conferred  the  greatest  honour  in 
its  power  to  bestow,  on  one  of  his  countrymen,  and  as  soon  as  he 
should  learn  the  arrival  of  Dr.  SchweinfUrth  from  the  new  journey 
in  Africa,  which  he  had  undertaken  since  the  publication  of  the  work 
alluded  to  by  the  President,  he  would  lose  no  time  in  transmitting 
it  into  his  hands.  He  (Count  Munster)  was  gratified  to  think 
tliat  his  countrymen  worked  together  with  the  Koyal  Geographical 
Society  for  the  great  objects  of  science  and  civilization,  and  was 
proud  of  the  honour  of  himself  belonging,  as  a  member,  to  the  Boyal 
Geographical  Society. 

Next  addressing  Mr.  J.  Bateman,  who  attended  to  receive  the  Vic- 
toria or  Patron's  Medal  on  behalf  of  Colonel  Egerton  Warburton, 
now  in  Australia,  the  President  thus  spoke : — 

"  The  Council  of  the  Koyal  Geographical  Society  have  decreed  one 
of  the  Eoyal  Medals  of  the  year  to  your  relative.  Colonel  I^rton 
Warburton,  in  testimony  of  their  admiration  of  the  ability  and 
daring  he  has  displayed  in  undertaking  and  carrying  to  a  successful 
issue  one  of  the  most  difficult  and  hazardous  explorations  of  recent 
times,  across  a  previously  unknown  part  of  Australia — a  part  which 
had  baffled  the  attempts  of  several  previous  travellers.  Starting 
from  Alice's  Springs,  near  Central  Mount  Stuart,  on  the  line  of 
Overland  Telegraph,  on  the  15th  of  April,  1873,  he  reached,  after 
eight  months'  march — the  latter  portion  of  which  was  through  an 
arid  region  where  they  were  supported  by  the  meat  of  their  slaugh- 
tered camels,  and  finally  narrowly  escaped  death  from  starvation — 
the  frontier  settlements  on  the  De  Grey  Eiver  at  the  end  of  December, 
and  Eoeboume,  in  Nickol  Bay,  early  in  last  January.  Thus  nearly 
1000  miles  of  entirely  new  country  have  been  traversed,  and  although 
no  detailed  account  of  the  Expedition  has  yet  been  received  in  this 
country,  the  Council  have  full  confidence  that  a  large  amount  of 
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accurate  geographical  information  will  be  added  by  Colonel  War- 
bnrton,  as  the  fruits  of  his  Expedition,  to  the  common  stock  of 
knowledge.    During  the  twenty  years  he  has  been  a  resident  in  the 
colony  he  has  been  repeatedly  engaged  in  the  work  of  geograpldcal 
exploration,  and  in  the  years  1865-1866  distinguished  himself  by 
his  journeys  in  the  basin  of  Lake  Eyre,  his  Report  of  whioh,  with  a 
map,  was  published  by  the  Colonial  GoTemment.  Although  so  large  a 
portion  of  the  region  traversed  in  his  last  Expedition  proved  so  trying 
to  the  party  and  so  destitute  of  resources,  no  part  of  it  was  utterly 
destitute  of  vegetation,  and  there  can  be  no  doubt  that  his  journey 
will  lead  to  important  practical  results.    Indeed,  his  safe  arrival  in 
Adelaide  was  celebrated  on  the  16th  of  April  last  by  a  banquet,  at 
which  220  gentlemen,  representatives  of  all  the  chief  interests  in  the 
community,  attended  to  give  an  enthusiastic  welcome  to  the  success- 
ful explorer.    I  am  happy  to  learn  from  Colonel  Mant,  that  Colonel 
Warburton  was  engaged,  when  he  last  heard  from  him,  in  preparing 
his  Journal,  and  that  his  son,  who  accompanied  him  in  his  journey,  is 
constructing  a  map  of  the  region  traversed,  both  which  will  be  sent 
to  England  for  publication.    In  placing  this  Medal  in  your  hands, 
for  transmission  to  your  relative,  I  trust  that  you  will  express  to 
him  the  sympathy  of  myself  and  colleagues  of  the  Council  of  this 
Society  for  the  privations  he  has  suffered,  and  our  wishes  for  his 
future  welfare." 

Mr.  Bateman,  in  acknowledging  the  gift,  said  that  he  r^retted 
that  Colonel  Warburton  could  not  himself  be  present  to  return 
thanks.  He  was  sure  that  if  anything  could  repay  his  relative  for 
the  arduous  journey  he  had  performed,  and  the  very  great  sufferings 
he  had  endured,  it  would  be  the  honour  that  the  Royal  Geographical 
Society  had  conferred  upon  him.  It  was  hard  to  realize  that  in  the 
centre  of  Western  Australia  an  unexplored  district  existed,  as  large 
in  area  as  Spain  and  Portugal  together.  All  the  attempts  which  had 
hitherto  been  made  to  traverse  it  had  failed,  in  consequence  of  the 
extreme  aridity  of  the  country.  Governor  Eyre,  in  his  well-known 
journey,  was  obliged  to  travel  along  the  coast  and  subsist  on  shell- 
fish; and  of  the  fourteen  persons  who  started  in  the  expedition 
under  Colonel  Warburton,  only  two  remained  capable  of  doing  their 
duty.  All  the  hardships,  however,  which  the  leader  had  under- 
gone would  be  richly  atoned  for  by  the  Gold  Medal  of  the  Boyal 
Geographical  Society. 
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PUBLIC  SCHOOLS  PKIZE  MEDALS. 

Mr.  Francis  Galtox,  f.r.s.,  Chairman  of  tbe  Public  Schools 
Prizes  Committee,  introduced  the  subject  of  the  awards  of  the  year 
in  the  following  words : — 

"  The  Society  will  learn  with  pleasure  that  their  offer  of  four 
medals  for  annual  competition  among  all  the  boys  of  our  great  public 
schools  has  again  produced  gratifying  results.  Ko  less  than  15  great 
public  schools  have  sent  competitors,  and  the  boys  who  oome  first 
in  our  list  are  adjudged  by  the  examiners  to  have  well  deserved 
their  honours.  This  is  the  sixth  year  of  our  examinations,  and 
consequently  24  medals  have  been  won  since  their  commencement, 
which,  together  with  the  number  of  those  *  honourably  mentioned,' 
testifies  to  perhaps  100  public-schoolboys  having  been  induced  by 
us  to  make  a  serious  and  successful  study  of  geography.  The 
authorities  of  public  schools  are  apt  to  complain  of  the  difficulty  of 
obtaining  good  teachers  in  natural  science :  we,  at  all  events,  are 
doing  our  part  towards  preparing  material  whence  future  teachers 
may  be  selected.  We  may  also  take  credit  to  ourselves  for  having 
already  raised  the  standard  of  geographical  teaching  in  many 
schools.  It  has  occurred  more  than  once  that  candidates  have  been 
found  ill  prepared :  we  represented  the  defect  to  the  head  masters, 
who  turned  their  attention  to  remedying  it,  and  their  boys  in  subse- 
'  quent  years  have  distinguished  themselves.  Lastly,  we  have  had 
the  continued  good  fortune  to  secure  geographers  of  the  highest 
rank  for  our  examiners.  This  was  a  means  we  had  in  view  from  the 
first,  of  improving  the  quality  of  geographical  examinations  and 
incidentally  of  geographical  teaching." 

The  President  then  presented  medals  as  follows  : — 
Physical  Geography  (Examiner,  Professor  A.  C.  Eamsay,  ll.d.,  &c.) 

Qold  Medal, — Louis  Weston,  City  of  London  School. 

Bronze  Medal, — Francis  Charles  Montague,  University  College 
School. 
Political  Gkogr.\phy  (Examiner,  the  Rev.  Canon  Ea^vxinson,  m.a.) 

Oold  3feda/.— William  Harry  Turton,  Clifton  College,  Bristol 

Bronze  Medal. — Lionel  Jacob,  City  of  London  School. 

The  Eev.  Mr.  Durham,  of  the  City  of  London  School,  and  Mr. 
W.  W.  Magee,  of  University  College  School,  also  attended. 

The  Hon.  G.  C.  Brodrick  then  announced  that  the  special  sub- 
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ject  for  tlie  examination  next  year  would  be  China;  and,  in  doing; 
so,  be  expressed  a  bope  tbat  the  Society  woidd  be  as  fortunate  as  it 
bad  bitberto  been  in  seouring  the  services  of  eminent  examiners  in 
tbat  subject.  As  Mr.  6aIton  bad  said,  tbat  bad  been  one  of  the 
objects  iJie  Society  bad  had  in  view,  and  bitberto  tfaey  bad  been 
very  successful.  In  1872,  South  America  being  the  special  subject, 
the  services  of  Mr.  Bates  were  secured,  who  has  thrown  so  mu<^ 
light  upon  that  region  by  bis  own  researches.  In  1873,  the  sub- 
ject being  Central  Asia,  Sir  Heury  Baw]inson  was  the  examiner  in 
Political  Geography,  and  Dr.  Hooker  in  Physical  Greograpby.  At 
the  last  examination,  when  the  subject  was  the  British  Isles,  Pro- 
fessor Bamsay  was  the  examiner  in  Physical  Geography.  Of  course, 
China  could  not  be  compared  in  historical  interest  with  the  British 
Isles,  nor  could  the  competing  candidates  next  year  have  the  ad- 
vantage of  such  admirable  text-books  on  physical  and  political 
geography  as  those  whidi  the  candidates  for  the  present  year  bad 
had.  At  the  same  time  the  physical  geography  of  China  was  of 
very  great  interest,  and  perhaps  there  was  no  country  so  important 
about  which  the  general  public  knew  so  little.  A  popular  impres- 
sion still  prevailed,  thot^b  it  certainly  could  not  be  shared  by  the 
Fellows  of  the  Society,  that  China  is  not  many  times  larger  than 
Great  Britain,  but  is  most  densely  peopled ;  the  fieu^t  really  being 
tbat  it  is  at  least  eighteen  times  as  large  as  Great  Britain,  and  is  not 
so  densely  peopled  as  Great  Britain.  Yet  China  is,  after  aU,  but  six 
weeks  distant  from  England ;  and  in  these  days,  when  a  journey 
round  the  world  by  way  of  CSiina  can  be  accomplished  in  90  da3r8, 
it  is  not  too  much  to  hope  tbat  some  of  those  who  are  led  to  study 
the  geography  of  that  oountiy  for  the  purpose  of  next  yearns 
examinations,  may  hereafter  visit  it  themselves  Those  who  com- 
peted for  the  prizes  would  not  only  find  themselves  amply  rewarded 
by  the  interest  of  the  subject  itself^  and  by  the  commercial  utility 
of  geographical  knowledge  in  these  days,  but  also  by  its  value  in 
University  examinations.  A  definite  and  honourable  place  had 
been  assigned  to  geography  in  the  new  system  of  examinations  of 
schools  which  had  been  established  by  the  Universities ;  and  the 
Council  of  the  Sociely  had  lately,  through  their  President^  addressed 
a  letter  to  the  Vice-Chancellors  of  the  Universities  of  Oxford  and 
Cambridge,  pointing  out  the  claims  of  geographical  science  to  due 
recognition  in  any  future  redistribution  of  University  revenues, 
and  suggesting  tbat  there  ought  to  be  a  Professorship  of  geography 
in  each  University,  and  that  it  might  even  be  possible  to  found 
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traYelling  Fellowships  for  the  encotiragement  of  original  research 
in  geography.  " 

The  Ballot  then  took  plaoe,  and  was  declared  by  the  Scrutineers 
io  have  resulted  in  the  election  of  the  following  gentlemen  as 
President  and  Council  for  the  ensuing  year  (the  names  in  Italics 
Toeing  those  of  the  New  Members,  or  those  who  change  office) : — 
President:  Mcyor-Oenerdl  Sir  Henry  C.  Batolinsony  k.c.b.  Vice- 
Presidents  :  Sir  Butherford  Alcock,  k.c.b.,  &g.  ;  AdnUr<d  Sir  George 
Backy  D.C.L.;  Vtce-Admiral  JS.  ColUnsanj  cb.;  Bight  Han.  Sir  H 
Barile  Frere^  K.C.B.,  g.g.s.1.,  &c.  Trustees:  Lord  Houghton,  d.cl., 
F.R.S. ;  Sir  Walter  C.  Trevelyan,  Bart  Secretaries:  Clements  R. 
Markham,  Esq.,  cb.,  f  s.a.  ;  £.  H.  Major,  Esq.,  F.S.A.  Foreign  Secre- 
iary :  Lord  Arthur  Bussell^  m.p.  CoundUors :  Sir  Samuel  White  Bakery 
F.RA ;  Hon.  George  C.  Brodrick ;  Sir  Oeorge  CampbeU,  K.as.i.,  &c. ; 
Lord  Oottesloe;  Captain  F.  J.  0.  Evans^  B.N.,  cb.;  A.  G.  Findlay, 
Esq. ;  James  Fergusson,  Esq.,  f.b.s.  ;  Vice^AdnUral  Sir  William  H. 
Holly  E.CB. ;  Major-General  Sir  Frederic  J.  Goldsmid,  e.cs.i.  ;  M.  E. 
'OrantrDuffy  Esq.j  m.p.  ;  Lieut.-Col.  James  A.  Grant,  cb.,  C8.i.  ;  John 
Murray,  Esq.;  Sir  Charles  Nicholson,  Bart.,  d.cl.;  Vice- Admiral 
E.  Ommanney,  cb.,  f.r.s.  ;  General  C.  P.  Rigby ;  Marquis  of  Lome; 
H  Dariby  Seymcur,  Esq. ;  S.  W.  Silver,  Esq. ;  Warington  Smyth, 
Esq.,  f.ba;  Sir  Harry  C.  Vemey,  Bart ;  Major  C.  W.  Wilson,  iue. 
Treasurer :  Eeginald  T.  Cocks,  Esq. 

After  the  Ballot  the  President  read  the  Annual  Address  on  the 
progress  of  Geography,  and,  at  its  conclusion, 

Sir  H.  Bawlinson  said  he  should  be  sony  for  the  meeting  to 
separate  without  expressing,  in  a  marked  manner,  their  respect 
^nd  gratitude  to  Sir  Bartle  Frere,  on  this  the  last  occasion  of  his 
presiding  over  their  proceedings.  It  was  a  matter  of  much  regret 
to  himself  (Sir  Henry),  personally,  as  it  must  be  to  all  the  Fellows 
•of  the  Society,  that  the  Council  had  not  been  able  to  persuade  Sir 
Bartle  to  retain,  for  a  longer  period,  the  office  which  he  had  so 
worthily  filled  during  the  past  year.  The  report  of  the  Council 
showed  that  during  that  year  the  Socieiy  had  increased  in  a  marked 
manner  both  in  numbers  and  reputation ;  and  for  that  exceptional 
prosperity  ihey  were  no  doubt  greatly  indebted  to  the  high  per- 
sonal character  of  Sir  Bartle  Frere,  united  with  his  very  special 
•qualifications  for  the  office.  He  had  always  been  remarkable  for 
combining  those  qualities  of  heart  and  head  which  enabled  him  to 
<x>mmand  the  admiration  and  to  enlist  the  sympathies  of  his  fellow- 


Digitized  by 


Google 


494  ANNHTRSARY.  [JcxE  22,  1874. 

men.  Had  be  continued  to  fill  the  chair,  nndonbtedly  the  same 
prosperity  would  have  attended  the  Society  in  the  future.  As  his 
successor,  he  (Sir  Henry)  felt  very  much  the  increased  responsibi- 
lities which  devolved  upon  him.  They  could  not  always  expect 
the  same  great  accession  of  new  members,  nor  that  new  objects  of 
interest  would  command  the  public  attention  as  did  the  last  days 
of  the  heroic  Livingstone ;  but  no  doubt  questions  of  importance 
would  arise,  and  in  devoting  himself  to  the  charge  of  the  interests 
of  the  Society,  he  should  take  for  his  example  the  conduct  and  the 
labours  of  his  predecessor. 

Sir  Henry  then  proposed  a  vote  of  thanks  to  the  retiring  Members 
of  the  Council,  and  to  the  Auditors.  He  would  wish  to  include  in 
this  vote  also  the  Staff,  for  he  believed  there  was  no  Society  in  the 
Metropolis  better  served  by  its  Council  and  Staff  than  the  Boytl 
Geographical  Society.  No  President,  whatever  might  be  his  quali- 
fications, would  be  able  to  conduct  the  business  of  the  Society 
satis^Eictorily,  or  at  least  so  admirably  as  it  had  been  conducted, 
without  the  cordial  co-operation  of  the  Staff. 

The  retiring  President,  in  acknowledging  the  vote,  said,  that  in 
what  he  had  observed.  Sir  Henry  Bawlinson  must  have  drawn  more 
upon  his  ancient  fnendship  than  upon  anything  which  he  (Sir  Bartle) 
had  been  able  to  effect  for  the  Society.  Had  he  been  remaining  an 
inhabitant  of  London,  he  should  have  been  very  glad  to  have  done 
anything  he  could  further  to  serve  the  Society ;  but  the  work  of 
the  Society  had  grown  to  such  dimensions,  and  required  such  con- 
stant attention,  that  without  continual  residence  in  London  it  was 
quite  impossible  to  do  justice  to  it.  His  work  had  been  most 
materially  lightened  by  the  cordial  co-operation  of  the  Staff,  who 
had  rendered  it  in  every  sense  a  work  of  as  much  pleasure  as 
it  was  of  responsibility.  With  such  a  successor  as  Sir  Henry 
Eawlinson,  he  felt  certain  that  there  would  be  no  diminution  in 
the  prosperity  of  the  Society ;  and  as  long  as  he  belonged  to  it,  no 
exertion  should  be  wanting  on  his  part  to  second  the  efforts  of  one 
who  would  so  worthily  follow  in  the  steps  of  the  great  founder  of 
the  Society  (as  he  might  call  him),  who  laid  down  the  principal 
lines  up^n  which  he  himself  had  endeavoured  to  walk  in  idl  he  had 
done  in  the  management  of  the  Society ;  and  he  looked  forward  to 
Sir  Henry*s  tenure  of  office  as  likely  to  be  the  most  prosperous 
period  of  the  Society's  existence. 

Before  the  conclusion  of  the  proceedings,  the  President  announced 
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that  the  Council  had  that  day  unanimously  decided  that  medals 
should  he  given  to  the  servants  of  Dr.  Livingstone  who  had 
come  to  England,  and  that  a  speoial  silver  medal  should  he 
struck,  to  he  given,  as  a  mark  of  approhation  of  their  fidelity 
and  courage,  to  all  who  accompanied  the  Doctor  in  his  last  great 
expedition. 

The  Eev.  Horace  Waller  then  led  up  to  the  President  Chumah 
and  Susi,  two  of  Dr.  Livingstone's  followers,  to  each  of  whom  the 
President  gave  a  hronze  medal. 

Speaking  on  hehalf  of  the  two  recipients,  the  Bev.  Mr.  Waller 
thanked  the  Society  for  the  gift.  These  faithful  companions  of 
Livingstone  were  ahle,  he  said,  to  give  an  intelligihle  account 
of  every  river  and  mountain  and  village  in  the  regions  they  had 
passed  through  ;  and  such  aid  as  they  could  give  was  of  the  first 
importance  to  Mr.  Livingstone  in  preparing  the  work  on  which 
he  Mas, now  engaged. 

Postactipt — Since  the  preceding  was  in  type,  the  following 
letter,  in  acknowledgment  of  the  Eoyal  Medal,  was  received  from 
Dr.  Schweinfiirth : — 

"  Gentlemen,  •*  Berlin,  July  18, 1874. 

"  On  the  17th  instant,  I  received,  through  the  medium  of 
Count  MUnster  and  of  our  Ministry  of  Puhlic  Instruction,  the  great 
medal  which  you  have  awarded  me. 

•*  On  receiving  this  rare,  high,  and  unique  mark  of  distinction,  I 
am  moved  hy  feelings  of  joy  and  gratitude  which  will  ever  ac- 
company me  to  the  end  of  my  life.  Allow  me  herewith  to  give 
expression  to  those  feelings. 

•*  When,  years  ago,  I  set  out  to  hegin  my  lonely  wanderings,  I 
little  expected  that  fortune  would  ever  favour  me  with  this  extra- 
ordinary honour,  which,  emanating  from  the  highest  authority  in 
Great  Britain,  is  awarded  hy  the  most  impartial  and  the  most  com- 
petent judges  in  that  great  kingdom ;  and  that  a  corporation,  to 
whom  the  opinion  of  the  whole  world  assigns  the  supreme  direction 
of  all  lahour  in  the  field  of  geographical  discoveiy,  would  act  as 
umpire  on  that  occasion. 

"But  that  reward,  far  ahove  my  feehle  deserts,  which  a  kind 
Providence  has  cast  into  my  lap,  shall  incite  me  to  lahour  further 
at  the  [Solution  of  those  prohlems  which  science  indicates  to  me. 


Digitized  by 


Google 


496  ANNIVERSART.  [June  22, 1874. 

There  cannot  be  a  more  enduring  encouragement  to  that  end,  than 
the  one  you  have  awarded. 

'*  All  my  efforts  shall  henceforth  be  directed  to  make  mfe  more 
worthy  of  the  distinction  I  have  been  honoured  with,  and  while  I 
imite  the  warmest  wishes  for  the  welfiBkre  of  the  Boyal  Geographical 
Society  with  this  determination,  I  preserve  my  medal  as  a  token  of 
your  gratifying  goodwill. 

"  Accept,  honoured  gentlemen,  my  thankful  and  deeply  devoted 
greetings. 

**  To  the  President  and  Council  of  the  Royal 
Geographical  Society  of  London^ 
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ADDRESS 

TO 

THE  ROYAL  GEOGRAPHICAL  SOCIETY. 

Delivered  at  the  Anniversary  Meeting  on  the  22nd  June^  1874. 

By  the  Eight  Hon.  Sir  H.  Bartlb  Frere,  k.c.b.,  g.o.8.l, 
d.c.l.,  ll.d.,  etc.,  president. 


Gentlemen, 

In  fhlfilling  my  duty  as  your  President,  of  laying  before  you  a 
review  of  the  Geographical  events  of  the  past  year,  I  may  begin  by 
congratulating  you  on  the  ooDtinued  prosperity  and  activity  of  the 
Society.  By  the  Council  Beport  which  has  just  been  read  you 
have  been  informed  that  no  fewer  than  342  New  Members,  besides 
9  Honorary  Corresponding  Associates,  have  been  elected  during  the 
year.  The  total  number  now  on  our  rolls  is  2809  Ordinary,  and 
76  Honorary  Corresponding  Members.  Accompanying  this  increase 
in  numbers,  and  its  concurrent  increase  of  revenue,  we  may  hope 
that  there  has  been  an  increased  activity  and  usefulness ;  and  I  am 
convinced  that  a  Society  like  ours,  fulfilling,  as  it  does,  a  public 
want,  may  look  forward  to  a  career  of  prosperity  proportioned  to  the 
general  growth  of  the  nation. 

The  improved  punctuality  in  the  publication  of  our  •  Journal  * 
and  *  Proceedings,*  so  justly  noticed  last  year  by  my  predecessor,  as 
reflecting  so  much  credit  on  our  excellent  Secretaries,  and  especially 
on  Mr.  H.  W.  Bates,  on  whom  so  much  of  the  labour  &lls,  has  been 
carried  still  further  during  the  past  season,  and  leaves  little  on  this 
score  to  be  desired. 

OBITUAEY. 

Dr.  Livingstoke.  —The  great  geographical  event  of  the  year  has 
been,  beyond  all  doubt,   the  ascertainment  of  the  &te  of   Dr. 
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Livingstone,  and  the  recovery,  through  the  fidelity  of  his  followers, 
of  those  full  records  of  his  last  expedition  which  his  son  is  now 
preparing  for  publication. 

In  an  annual  summary  like  the  present,  it  is  impossible  to  do 
more  than  briefly  glance  at  the  leading  events  of  a  life  devoted 
with  unflagging  energy,  and  without  rest  or  intermission,  to  labours 
having  for  their  main  object  the  elevation  of  the  N^ro  races 
of  Africa  in  the  social  and  moral  scale  of  humanity ;  but  one 
incidental  result  of  which  has  been  to  place  Dr.  Livingstone  in 
the  foremost  rank  of  discoverers  and  geographical  explorers  of  this 
or  probably  of  any  age. 

David  Livingstone  was  bom  at  Blantyre  in  Scotland,  on  the  19th 
of  March,  1813,  of  a  race  distinguished  in  Scottish  annals  for  that 
staunch  fidelity  to  their  convictions  and  objects  in  life  which  was  so 
characteristic  of  the  great  traveller.  The  family  had  been  reduced 
in  fortune  during  the  political  distractions  which  marked  the  last 
years  of  the  Stuart  dynasty,  and  his  parents  could  give  to  David, 
their  second  son,  little  more  than  the  inheritance  of  sterling 
domestic  virtues  and  high  principles,  with  such  an  excellent 
practical  education  as  the  local  schools  of  Scotland  have  for  genera- 
tions past  afforded. 

The  epitaph  which  he  inscribed  on  his  parents*  resting-place 
at  Hamilton,  when,  after  his  first  return  from  Africa,  the  children 
laid  their  mother  beside  their  father's  grave,  records,  in  his  own 
simple  and  touching  language,  his  sense  of  how  much  he  owed  to 
early  home-training.  It  runs ; — "  1866.  To  show  the  resting-place 
of  Neil  Livingstone  and  Agnes  Hunter;  and  to  express  the 
thankfulness  to  God  of  their  children,  John,  David,  Janet,  Charles, 
and  Agnes,  for  poor  and  pious  parents." 

Both  parents  appear  to  have  enjoyed,  in  their  own  neighbour- 
hood, a  respect  due  to  high  character  and  active  religious  principle, 
which  secured  for  them  a  degree  of  consideration  far  beyond  what 
could  have  been  expected  from  their  worldly  fortune ;  and  it  was 
from  them,  apparently,  that  David  Livingstone  early  imbibed  those 
strong  yet  catholic  religious  views,  and  that  passionate  desire 
to  extend  the  blessings  of  Christian  teaching  and  civilization  to 
the  poorest  and  the  meanest  of  mankind,  which  formed  the  main- 
spring of  his  action  in  after  life. 

From  his  earliest  youth  he  had  been  taught  the  duty  and  the 
power  of  self-reliance  ;  and  the  first  use  he  made  of  such  liberty  as 
was  afibrded  him,  by  having  to  aid  in  working  for  his  own  live- 
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lihood,  was  to  set  himself  to  supplement  his  school  education  by 
the  acquisition  of  every  kind  of  knowledge  which  came  within  his 
reach.  Gradually  his  inclinations  and  studies  shaped  themselves  to 
what  was  needed  to  obtain  at  the  Glasgow  University  such  a  degree 
as  should  enable  him  to  offer  himself  for  the  ministry,  and  obtain 
an  opportunity  of  working  with  any  of  the  great  Missionary 
Societies  which  devote  their  laboui-s  to  the  extension  of  Christianity 
in  distant  lands;  and  he  obtained,  under  circumstances  which 
greatly  enhanced  the  difficulty  of  the  acquisition,  a  very  wide  and 
thorough  elementary  knowledge  of  surgery  and  medicine,  and  of 
most  divisions  of  natural  science  which  bear  on  the  medical  pro- 
fession, besides  those  branches  of  theology  which  form  the  Uni- 
versity curriculum  of  divinity  students  intended  for  the  ministry 
of  the  Established  Church  of  Scotland.  The  energy  with  which  ho 
worked  may  be  estimated  from  the  fact  that  he  gained  his  medical 
diploma  at  Glasgow  without  a  farthing  of  aid  from  any  one ;  saving 
sufficient  from  his  hard-won  earnings  in  summer,  to  support  him- 
self whilst  attending  medical  and  Greek  classes  at  Glasgow  during 
the  winter.  Indeed,  all  that  belonged  to  his  early  life  and  training 
is  of  the  utmost  interest  to  the  student  of  human  nature  and  the 
lover  of  human  progress ;  but  it  is  impossible  in  such  an  address 
as  the  present  to  do  more  than  indicate  very  briefly  the  main  cir- 
cumstances which  formed  and  qualified  the  future  great  explorer. 

We  must,  therefore,  pass  rapidly  over  the  history  of  his  joining 
the  London  Missionary  Society,  the  disappointment  of  his  hopes  of 
being  employed  in  China,  the  acquaintance  with  Dr.  Moffat — then 
already  a  veteran  African  missionary — and  his  final  resolve  to  join 
Mo&t's  Mission  at  Euruman  or  New  Latakoo — at  that  time  far 
beyond  the  utmost  boundary  of  civilized  and  settled  European 
colonization  at  the  Cape  of  Good  Hope.  He  reached  Africa  in 
1840,  and  thenceforward  devoted  his  whole  being  to  the  improve- 
ment and  elevation  of  the  races  of  that  continent.  How  he  learned 
and  laboured  as  a  missionary,  under  the  sagacious  guidance  of  Dr. 
Moffat ;  how  he  there  formed  the  domestic  ties  which  lent  such  a 
human  charm  to  the  romance  of  his  after-life ;  how  he  pondered  the 
great  questions  whether  Christianity  or  civilization  should  lead  the 
way  in  the  great  work  he  saw  before  him,  till  he  arrived  at  the  con- 
clusion that  in  these  days,  at  all  events,  they  cannot  be  separated, 
and  they  must  march  together;  how  the  complex  character  of  the 
great  problems  involved  gradually  unfolded  itself  to  his  medita- 
tions; how  he  finally  realised  the  truth  that  the  explorer  and 
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traveller  must  precede,  or  at  least  accompany,  either  the  missioiiary 
or  trader ;  and  how  he  resolved  himself  to  be  the  pioneer — all  this 
history  we  must  leave  to  be  unfolded  by  his  biographer. 

One  of  his  first  objects  was  to  acquire  a  thorough  command 
of  the  Sechuana  language ;  one  of  very  great  power  and  copious- 
ness, and  spoken,  with  dialectic  variations,  over  a  large  area  of 
Southern  Africa.  In  order  to  do  this,  he  completely  isolated 
himself  for  several  months  from  all  European  society,  and  thus 
gained  a  clear  insight  into  the  language,  habits,  modes  of  thought, 
motives,  and  character  of  the  African  races.  During  this  mis- 
sionary period  of  his  life  he  undertook  seven  journeys,  each  of 
not  less  than  600  miles ;  in  one  of  which,  in  1842,  he  was  within  10 
days'  distance  of  Lake  N*gami,  but,  probably,  through  being  with- 
out any  knowledge  of  the  observations  needful  to  a  geographer, 
he  gave  no  account  of  these  travellings.  His  first  attempt  at 
publishing  the  result  of  his  experiences  seems  to  have  been  a 
paper  which  he  sent  in  1843  to  Dr.  Buckland,  on  the  gradual 
desiccation  of  the  countries  he  had  traversed;  but  it  is  very 
uncertain  whether  this  ever  reached  its  destination,  though  the 
subject  was  well  discussed  at  a  later  period. 

His  daring  character  could  not  remain  long  unknown.  Kindred 
spirits  were  drawn  around  him,  and  travellers  and  sportsmen  came 
from  afar  to  consult  him.  Although  a  keen  sportsman  &om  boy- 
hood, the  heavy  work  of  daily  teaching  was  never  neglected  for  self- 
enjoyment.  At  no  time  had  he  any  sympathy  with  the  mere 
slaughterer  of  game,  and  he  seldom  hunted  except  when  it  wbs 
necessary  to  provide  for  himself  and  those  around  him. 

In  1843  he  selected  a  beautiful  valley  called  Mabotsa,  between 
Euruman  and  Kolobeng,  in  lat.  25°  14'  s.,  as  the  site  of  his  first 
separate  missionary  station*.  One  circumstance  may  here  be 
mentioned  in  illustration  of  the  powers  of  endurance  which 
must  be  assumed  when  speaking  of  him.  In  1843,  whilst 
trying  to  rid  the  village  of  an  old  man-eating  lion,  he  was 
very  nearly  killed  by  the  wounded  and  infuriated  beast.  For 
thirty  years  afterwards  all  his  labours  and  adventures,  entailing 
such  exertion  and  fatigue,  were  undertaken  with  a  limb  so  maimed 
that  it  was  painful  for  him  to  raise  a  fowling-piece  or  in  &ct  to 
place  the  left  arm  in  any  position  above  the  level  of  the  shoulder. 
At  one  period  especially,  when  so  much  of  his  time  was  passed  in 
navigating  the  "  Pioneer"  on  the  Zambesi,  it  was  frequently  noticed 
that  the  false  joint  in  the  arm  made  him  powerless  to  climb  up  the 
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side  of  a  ship :  that  this  old  fracture  was  eventually  the  sole  moans' 
of  identifying  his  remains  is  now  a  matter  of  world-wide  interest.    • 

Kolobeng,  his  second  sjbation,  270  miles  north  of  Euruman,  to 
which  he  removed  in  1847,  is  placed  almost  under  the  tropic  of 
Cancer,  and  is  consequently  subject  to  the  extreme  dryness  caused 
by  a  nearly  vertical  sun.  But  as  it  is  elevated  from  4000  to  6000 
feet  above  the  sea,  its  temperature  is  not  excessive,  and  it  is  free 
from  marsh  malaria,  and  thus  served  for  a  tropical  sanatorium. 
The  territories  around  it,  with  their  peculiar  vegetation,  supported 
80  enormous  an  amount  of  animal  life,  that  the  reports  given  by 
travellers  and  sportsmen  of  the  countless  herds  of  game  would  be 
incredible,  were  they  not  fully  confirmed  by  Dr.  Livingstone  and 
others.  In  scenes  and  circumstances  so  entirely  at  variance  with 
those  of  his  early  life,  and  amid  so  fine  a  field  for  his  powers  of 
observation,  the  young  missionary  at  once  commenced  to  gather  that 
knowledge  which  he  found  of  the  utmost  value  throughout  his  sub- 
sequent career,  either  as  a  stationary  pastor  or  as  the  enterprising 
traveller. 

As  in  the  outset  of  his  career  the  coincidence  of  the  China  war 
and  the  visit  of  Dr.  Moffat  to  this  country  caused  Dr.  Livingstone's 
field  of  ^enterprise  to  be  thrown  in  Southern  Africa,  so  many  in- 
fluential circumstances  concurred  to  change  his  career  from  that  of 
the  quiet  but  active  missionary,  which  he  followed  with  single  aim 
and  devotion  for  twelve  years,  to  that  of  the  bold  and  vigorous 
explorer,  which  he  continued  to  his  last  hour.  Some  of  these 
remarkable  coincidences  it  may  be  well  to  notice.  Previous  to  the 
opening  and  development  of  the  Overland  route  between  Lidia  and 
Europe,  the  furlough  rules  of  the  Indian  army  restricted  officers 
during  their  terms  of  leave  to  the  Cape ;  many  of  them  made  for  the 
country  in  which  Livingstone  was  stationed,  on  account  of  its  salu- 
brity ;  the  abundance  of  game  also  attracted  them,  and  many  sports* 
men  and  travellers  came  to  him  for  advice  and  aid,  among  whom  were 
several  Associates  of  the  Koyal  Geographical  Society.  In  this  way 
friendships  were  begun  which  ended  only  with  his  death,  and  generous 
aid  was  afforded  him  which  first  opened  his  way  to  wider  views. 

Again,  the  political  troubles  arising  out  of  the  Kaffir  aggressions, 
and  the  hostility  of  a  section  of  the  Dutch  communit}%  occurred 
about  the  same  period,  and  leading  to  the  entire  destruction  of  his 
missionary  station,  induced  him  to  change  the  scene  of  his  operations 
to  unexplored  regions  farther  north.  At  the  same  juncture,  again, 
Arab  traders  made  their  first  appearance  on  the  Western  Zambesi 
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from  Zanzibar :  had  they  come  a  year  or  two  earlier  they  would  liave 
bought  up  and  removed  the  ivory,  &o.,  which  Dr.  Livingstone  was 
able  to  utilize  for  crossing  and  recrossing  Africa  with  his  faithful 
Makololo.  The  gigantic  success  of  these  journeys  at  onoe  placed 
him  beyond  the  reach  of  adverse  external  circumstances  as  to  bis 
future  progress,  and  thus,  in  the  second  half  of  his  African  career, 
he  was  enabled  to  outdo  all  travellers  who  had  preceded  him  in  any 
age. 

Undoubtedly  his  own  great  powers,  natural  and  acquired,  were 
one  great  element  in  his  success.  The  qualifications  necessary  to 
constitate  a  complete  traveller  are  so  many  and  various,  that  they 
are  seldom  found  in  any  one  man;  but  Livingstone  appeared  to 
possess  them  all  in  a  most  exalted  degree.  His  personal  coolness 
and  bravery,  undisturbed  and  undaunted  in  any  emergency,  his 
wonderful  tenacity  of  purpose,  his  gentleness  and  yet  firmness  in 
dealing  with  the  native  Africans,  his  self-negation  and  power  of 
endurance,  his  iron  irame  and  its  capacity  of  resistance  to  all  bid 
climatic  influences,  all  these  greatly  contributed  to  success ;  whilst 
the  wide  and  extended  view  he  had  of  the  duties  of  his  sacred 
calling,  gave  to  his  character  an  elevation  and  power  far  beyond 
what  the  highest  mental  or  physical  gifts  could  have  commanded. 

During  the  sojourn  at  Kolobeng  he  first  saw  slavery  under  that 
revolting  aspect  which  roused  every  impulse  of  his  generous  nature 
into  permanent  antagonism. 

The  Dutch  Boers  around  his  mission  station  were  perpetrating 
atrocities  on  the  helpless  tribes,  which  excited  his  greatest  indigna- 
tion :  kidnapping,  murder,  and  rapine  were  every-day  occurrences  in 
the  neighbourhood. 

His  denunciation  of  these  villanies  was  so  determined  that  ulti- 
mately Livingstone  found  himself  the  centre  point  of  an  irritation 
and  popular  persecution  which  forboded  the  most  serious  conse- 
quences. Space  will  not  allow  us  to  enter  very  deeply  into  these 
first  records  of  his  energy ;  but  they  are  by  no  means  the  least 
interesting  episodes,  and  they  go  far  to  show  the  unchanging  nature 
of  his  plans  through  life. 

"  It  is  difficult,"  we  find  him  writing,  "  for  a  person  in  a  civilised 
**  country  to  conceive  that  any  body  of  men  possessing  the  common 
'*  attributes  of  humanity  (and  these  Boers  are  by  no  means  destitute 
"  of  the  better  feelings  of  our  nature)  should,  with  one  accord,  set  out, 
**  after  loading  their  own  wives  and  children  with  caresses,  and  pro 
"  cecd  to  shoot  down  in  cold  blood  men  and  women,  of  a  different 
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*'  colour,  it  is  true,  but  possessed  of  domestic  feelings  and  affections 
"  equal  to  their  own.  I  saw  and  conversed  with  children  in  Boers' 
•*  houses  who  had,  by  their  own  and  their  master's  account,  been 
^*  captured ;  and  in  several  instances  I  traced  the  parents  of  these 
*'  unfortunates,  though  the  plan  approved  amongst  the  Burghers 
"  is  to  take  children  so  young  that  they  soon  forget  their  parents, 
**  and  their  native  language  also." 

Livingstone  became  intolerable  in  the  eyes  of  these  men,  but, 
although  tried  severely,  he  was  not  found  wanting.  He  was  accused 
of  wishing.to  raise  the  native  tribes  to  a  higher  sense  of  self-regard, 
and  of  a  desire  to  open  up  the  country  in  which  they  dwelt,  and  as 
a  consequence,  in  1852  we  find  his  mission  station  destroyed  whilst 
he  was  absent,  his  medicines  scattered,  his  iumiture  and  clothing 
carried  off  and  sold  at  auction  by  the  Boers,  "  They  resolved  to 
shut  up  the  interior,  and  I  determined  to  open  the  country ;  and 
we  shall  see  who  have  been  most  successful  in  resolution,  they  or  I." 
"When  we  look  back  on  his  efforts,  what  a  purpose  lay  wrapped  in 
these  iron- willed  utterances  at  Kolobeng ! 

Livingstone's  first  important  journey  of  discovery  was  commenced 
on  June  1,  1849.  His  object  was  to  cross  the  dreaded  Kalahari 
desert  and  reach  the  reported  Lake  N'gami.  He  had  communicated 
hisplans  to  several  friends  that  he  had  attached  to  his  humble  home 
at  Kolobeng,  and  with  their  generous  aid  he  was  enabled  to  cany 
them  out  These  were  Captain  (now  General  Sir)  Thomas  Steele, 
F.R.6.S.,  then  aide-de-camp  to  the  Marquis  of  Tweeddale,  at  Madras, 
Mr.  William  Cotton  Oswell,  and  Mr.  Mungo  Murray.  In  company 
with  the  last  two-named  gentlemen,  the  lake  was  reached  on 
August  1st,  but  the  season  was  too  far  advanced  for  them  to  reach 
Sebituane.  Captain  Steele  sent  the  account  of  this  important 
journey  to  the  Koyal  Geographical  Society,  and  thus  Dr.  Living- 
stone's name  and  powers  were  at  once  placed  well  before  the  world 
by  Sir  Boderick  Murchison.  It  was  at  once  decided  by  the  Boyal 
Geographical  Society  to  take  cognisance  of  his  intrepid  feat,  and 
a  chronometer-watch  was  awarded  in  1849  to  **  the  Eev.  David 
Livingston,  of  Kolobeng,  for  his  successful  explorations  in  South 
Africa."  This  was  his  first  geographical  communication  through 
our  Society,  when  it  was  rising  again  into  importance  under  the 
influence  of  his  most  earnest  and  best  friend.  Sir  Boderick.  Two 
years  previous  the  Society,  it  may  be  remembered  by  our  older 
Fellows,  was  in  too  languishing  a  condition  to  have  afforded  him 
much  aid ;  but  at  the  time  that  his  first  communication  reached  us, 
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in  Febmaiy,  1850,  it  was  under  the  vigorous  guidance  of  Admiral 
Smjih,  Sir  R  Mnrchison,  and  Dr.  Norton  Sliaw :  ^s  worth  was  at 
once  fully  appreciated,  and  that  lasting  friendship  began  which  was 
a  bright  feature  in  the  lives  of  our  late  much-loved  President  and 
the  great  traveller.  He  again  started  for  the  lake  in  the  following 
year ;  but  returned  without  attaining  his  object  of  meeting  with 
Sebituane.  Nothing'  daunted,  in  1851  he  again  started  with  his 
firm  friend,  Mr.  Oswell,  taking  with  him  Mrs.  Livingstone  and  his 
children ;  and  they  were  rewarded  by  the  discovery  of  the  Great 
Zambesi  Eiver,  at  the  end  of  June,  1851,  in  the  centre  of  the 
continent,  and  not  fiu:  from  one  of  the  wonders  of  the  world,  the 
unequalled  Victoria  Falls.  At  this  time  he  seems  to  have  formed 
the  determination  of  opening  a  highway  for  commerce  and  Chris- 
tianity by  means  of  the  great  rivers  to  the  East  and  West  coasts ; 
and  proposed,  accordingly,  to  Mr.  Oswell  to  traoe  a  route  to  the 
Eastern  sea-board ;  but  this  was  not  carried  out,  and  Livingstone 
with  his  family  returned  to  Eolobeng. 

At  Linyante,  on  the  Eiver  Chobe,  he  met  Sebituane,  a  chief  of 
the  Makololo,  a  man  of  enlarged  views,  most  earnestly  attached 
to  him,  and  who  had  a  very  marked  influence  on  his  friture  career. 
But  here  Livingstone  was  met  by  a  severe  and  unlocked  for  miB- 
fortune.  He  and  Mr.  Oswell  had  hardly  time  to  congratulate 
themselves  on  having  reached  Sebituane  (whom  he  describes  as 
*'  decidedly  the  best  specimen  of  a  native  chief  he  ever  saw " ), 
when  the  chief  was  carried  o£f  by  sudden  illness. 

It  is  somewhat  singular  that  Dr.  Livingstone  should  have  pro> 
pounded  the  same  view  of  opening  up  Inner  Africa,  that  was 
proposed  in  1793  by  Dr.  de  Lacerda,  each  supposing  that  the 
Great  Zambesi  would  form  nearly  a  continuous  water-communica- 
tion between  the  East  and  West  coasts. 

On  the  destruction  of  his  house  and  properly,  and  the  carrying  in- 
to slavery  of  his  200  school-children  at  Eolobeng,  Dr.  Livingstone 
determined  on  seeking  an  entirely  new  field  for  his  missionary  work. 
He  first  accompanied  his  wife  and  children  on  the  long  journey  to 
Gape  Town,  crossing  the  entire  colony  with  perfect  safety  in  the 
midst  of  an  inglorious  but  very  costly  Cafire  war.  This  was  his 
first  appearance  in  civilised  life  for  eleven  years.  He  reached  the 
Cape  in  April,  1852.  During  his  sojourn  here  he  was  indebted 
to  his  firm  friend  (Sir)  Thomas  Maclear,  then  Astronomer  Boyal 
to  the  Colony,  for  much  useful  instruction  in  astronomical  obser- 
vation.   Having  seen  his  /amily  safely  embarked  for  England,  he 
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started  on  liis  return  journey  in  June,  1852,  reacbing  Euruman, 
which  place  he  left  for  his  next  journey  on  November  20th,  and 
Kolobeng  on  January  15tb,  1853,  arriving  at  Linyante,  the  capital 
of  the  Makololo,  on  May  23rd,  and  was  most  favourably  received  by 
the  young  chief  Sekeletu,  the  successor  of  his  late  Mend  Sebituane* 

We  now  mark  a  most  significant  era,  not  only  in  the  life  of  this 
^undaunted  man,  but  in  those  busy  schemes  which,  as  they  had  for 
their  sole  object  the  welfisure  of  the  tribes  around  him,  were  liable 
to  continual  change  of  front  as  new  and  unlocked  for  circumstances 
^arose. 

In  a  word,  to  the  dismay  of  Livingstone,  the  slave  trade  had 
made  its  way  to  Linyante,  Sebituane's  town,  and  was  already 
bearing  its  baneful  fruit  amongst  the  Makololo  people  of  his 
•adoption.  Some  traders  had  reached  the  chiefs  quarters,  and,  in 
•exchange  for  a  few  much-coveted  guns,  they  carried  away  hundreds 
of  captives.  How  was  this  evil  to  be  arrested  ?  One  plan  seemed 
to  commend  itself.  If  the  natives  could  be  shown  a  way  to  the 
outer  world,  so  as  to  find  a  market  for  their  ivory  and  produce, 
they  might  yet  be  saved. 

Thus  it  is  that  we  see  him  for  thirty  years  eagerly  looking  about 
for  a  natural  highway  for  Commerce.  Biver  after  river  is  traced 
from  source  to  sea.  It  is  always  the  same  hope,  the  continually 
•deepening  conviction ;  and  he  still  trusts  on  that  the  water-ways  of 
Eastern  and  Central  Africa  may  prove  sufficiently  vast,  continuous 
^nd  deep  for  the  cherished  scheme  of  extended  commerce  and 
civilization  '^  to  come  out  all  right  at  last" 

Nothing  is  more  striking,  in  his  narrative  of  this  first  gigantic 
-enterprise,  than  the  utter  disproportion  of  his  outfit  to  the  task 
he  set  himsel£  It  is  in  such  marked  contrast  to  later  experience, 
that  it  is  all  but  incredible  that  he  was  enabled,  with  but  a 
comparatively  few  shillings*  worth  of  European  necessaries,  to  lead 
his  followers  to  a  successful  termination  of  their  work.  It  is  true 
that  in  going  to  Sao  Paulo  de  Loanda  in  search  of  a  market  for 
the  ivoiy  which  was  all  but  worthless  to  Sekeletu,  he  acted  in  some 
degree  as  the  agent  of  that  chief,  and  was  most  materially  aided  by 
his  influence  and  commands ;  but  he  mainly  depended  on  his  gun 
for  support  for  himself  and  his  twentynseven  followers,  who  volun- 
teered at  Linyante  for  the  time  his  journey  occupied,  from  their 
departure  on  November  11th,  1853,  until  their  arrival  at  Loanda, 
on  May  21st,  1854,  Dr.  Livingstone  himself  being  nearly  worn  out 
by  fatigue  and  illness.    Through  the  kindness  and  attention  of  our 
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Associate,  Mr.  Edmund  Gabriel,  he  soon  recovered^  and  with  many 
presents  he,  aocompanied  by  his  faithful  attendants,  set  out  on  his 
return  to  Sekeletu  on  September  20tb,  1854,  and  reached  Sesheke 
in  the  following  September. 

The  route  firom  the  centre  of  Africa  to  the  West  Coast  not  being 
found  80  advantageous  for  trade  as  was  hoped  for.  Dr.  Livingstone 
at  once  made  a  resolution  to  try  the  eastern  road,  to  the  Portuguese 
settlements  at  the  mouth  of  the  Zambesi.  Again  furnished  with 
ivory  by  Sekeletu,  and  accompanied  by  his  volunteers,  he  left 
Linyante  on  November  3rd,  and,  after  visiting  the  Victoria  Falls 
of  the  Zambesi,  he  finally  reached  Quilimane,  at  i&  mouth,  on 
May  26th,  1856,  which  was  within  a  few  days  of  four  years  after 
he  left  Gape  Town. 

He  thus  finished  his  famous  journey  across  the  continent.  These 
travels  had  now  excited  the  interest  of  the  whole  world.  Such 
honours  as  it  was  in  our  power  to  bestow  were  quickly  his,  and 
the  Patron's  Medal  was  awarded  him  in  1855.  We,  as  geographers, 
had  an  unbounded  souroe  of  satisfeiction  in  thus  signifying  our 
appreciation  of  his  labours  in  threading  the  course  of  the  Biver 
Zambesi.  Already  his  careful  observations  had  been  forwarded  to 
the  Astronomical  Department  at  the  Gape  of  Good  Hope,  there 
to  tindergo  the  most  searching  scrutiny.  How  can  one  better 
describe  Uie  results  than  by  repeating  the  announcement  made  by 
your  then  President,  Lord  EUesmere,  to  the  members  of  the  Boyal 
Geographical  Society?  In  speaking  of  the  scrutiny  of  Living- 
stone's notes,  which  had  been  undertaken  by  Sir  Thomas  Madear 
and  Sir  J.  Herschel,  he  exclaimed,  '*  I  believe  I  may  say  that  there 
is  more  sound  geography  in  the  sheet  of  foolscap  which  contains 
them  than  in  many  volumes  of  much  more  pretension.'' 

He  left  Quilimane  on  July  12th,  reached  the  Mauritius  on 
August  12th,  and  finally  arrived  in  his  native  country  on  De- 
cember 12  th,  for  the  first  time,  after  an  abeenoe  of  more  than 
sixteen  years.  Three  days  after,  on  December  15th,  at  a  Special 
Meeting  of  the  Society,  he  received  such  an  enthusiastic  welcome 
from  his  numerous  friends  at  a  most  crowded  assembly  as  is 
accorded  to  few. 

The  next  few  months  were  occupied  with  what,  to  him,  was  an 
arduous  task—  writing  the  account  of  his  *  Missionary  Travels.'  This 
was  done  at  the  hospitable  seat  of  his  former  friend  in  Africa,  Mr. 
Webb,  of  Newstead  Abbey. 

It  has  been  said  by  some  who  afterwards  visited  the  Zambesi 
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districts,  that  it  is  almost  worth  a  journey  thither  to  notice  the 
painstaking  accuracy  of  his  descriptions.  Exaggeration  in  any 
shape  appears  thronghont  his  life  to  have  heen  so  utterly  foreign 
to  his  nature,  that  the  only  corrections  his  first  observations 
required  were  usually  additions  to  his  first  moderate  estimate  of 
distances  travelled,  of  mountain  heights,  or  breadth  of  rivers. 

His  *  Missionary  Travels  *  met  with  the  favour  they  deserved. 
Mr.  Murray  announced  that  30,000  copies  were  sold  soon  after  pub- 
lication, besides  15,000  copies  subsequently  in  a  popular  edition ; 
and  Dr.  Livingstone's  speeches,  which  will  be  found  faithfully 
recorded  in  the  •  Proceedings '  of  our  Society,  were  always  listened 
to  with  profound  attention  and  the  deepest  interest. 

We  now  pass  to  that  which  may  be  called  his  second  series  of 
explorations.  Livingstone  at  this  time  solicited  the  aid  of  his 
countrymen.  The  Government  placed  at  his  disposal  the  materials 
which  quickly  formed  "  the  Zambesi  Expedition."  At  the  grand 
farewell  banquet  given  to  him  under  the  auspices  of  our  late 
lamented  President,  Sir  Boderick  Murchison,  on  the  13th  February, 
1858,  at  which  350  guests  assembled,  many  of  the  most  distinguished 
statesmen  and  philosophers  of  the  day  were  present,  and  testified 
by  their  speeches  to  the  admiration  and  respect  which  he  had 
earned  from  all  classes  of  his  countrymen. 

The  Expedition  started  for  the  Zambesi  on  the  10th  March,  1858* 
Captain  Bedingfield,  r.n.,  Charles  Livingstone  (whose  death  we  so 
recently  deplored),  Dr.  Kirk,  Dr.  Meller,  Eichard  Thornton,  and 
Thomas  Baines,  gathered  round  him  to  share  his  enterprise. 

Looking  back  upon  the  exploits  of  this  adventurous  little  band, 
we  find  a  continuous  record  of  hard  work,  and  each  member  of 
the  Expedition  pervaded  by  the  same  indomitable  courage.  The 
first  act  was  to  tramp  on  foot  to  the  very  heart  of  the  continent 
and  to  revisit  Sekeletu,  the  Chief  of  the  Makololo,  whose  tribe  was 
even  then  tottering  to  its  fall. 

From  a  geographical  point  of  view,  we  note  discoveries  at  this 
period  of  great  importance.  As  in  other  places,  the  Portuguese 
were  penned  into  their  settlements  by  the  angry  disposition  of 
the  Zambesi  and  Shir6  tribes ;  indeed,  nothing  at  all  was  known 
of  the  sources  of  the  rivers  flowing  through  their  territories. 

Livingstone  at  once  set  about  tracing  the  Shir^  to  its  source,  and 
in  September,  1860,  he  found  it  flowing  from  the  beautiful  Lake 
Nyassa — an  inland  sea,  which,  if  we  mistake  not,  vrill  before  long 
be  turned  to  great  account  in  founding  substantial  relations  with 
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the  natives.  Lake  Shirwa  was  also  discovered  on  this  jonmej; 
but  hardly  second  in  importance  was  the  newly-acquired  knowledge^ 
that  a  high  and  comparatively  healthy  region  lies  stretched  &om 
the  left  bank  of  the  Shir^  for  hundreds  of  miles. 

If  we  trace  an  approach  to  enthusiasm  in  Livingstone's  descrip- 
tions anywhere,  it  is  when  we  find  him  detailing  the  industries  of 
the  Manganja  and  Ajawas  on  these  hills,  or  describing  their  iron- 
forges,  their  cotton-fields  and  cloth-looms,  their  potteiy,  and  the 
beauty  of  the  fibres  with  which  they  make  their  nets :  if  we  detect 
intense  indignation,  it  is  when  he  finds  that  the  slave-traders^ 
subsidised  by  the  Portuguese  authorities,  invaded  this  fisdr  r^on 
the  instant  his  back  was  turned. 

It  was  mainly  owing  to  his  representations  that  Bishop  Mackenzie 
left  England  in  1860  to  work  on  the  lines  laid  down  by  Living- 
stone :  the  aim  being  to  civilise  and  Christianise  the  natives.  Under 
such  a  self-denying  leader,  with  clergy,  laymen,  and  mechanics 
attached  to  it, — with  uncompromising  opposition  to  slave  trading 
as  its  raison  d^itre, — the  best  hopes  followed  the  "Universities 
Mission." 

To  his  great  sorrow,  the  country  Livingstone  had  fixed  upon 
for  the  site  of  the  mission  station  was  hardly  tenable  at  this 
time.  The  torrent  of  slavery  had  burst  in  upon  the  land. 
Both  Livingstone  and  Mackenzie  joined  forces  in  attempting  to 
stay  the  devastation  occasioned  by  the  slave  wars.  The  liberation 
of  large Jgangs  of  slaves  and  the  terror  of  the  English  name  in  the 
slavers*  camps  were  amongst  the  most  marked  features  of  this 
chapter  in  his  life,  and  never  did  Livingstone's  character  shine  out 
in  truer  colours  than  when  leading  his  little  band  through  the  burning 
villages  of  the  paralysed  Manganja,  to  free  their  wives  and  children 
from  the  chains  and  yokes  of  the  slave-drivers.  The  example  was 
not  lost,  for  we  read  in  his  last  letters  that,  many  years  after,  when 
hundreds  of  miles  away  from  the  Shir6  highlands,  a  pernio  seized 
certain  Arab  slave-traders,  who  got  word  that  he,  the  liberator  of 
slaves,  was  in  the  vicinity.  Nor  must  we  omit  a  yet  more  interesting 
fact.  On  one  of  these  occasions,  a  lad  was  freed  by  his  kindly  hand 
not  flEtr  from  Lake  Shirwa :  for  three  years  the  boy  lived  with  those 
who  survived  Mackenzie ;  for  eight  long  hazardous  years  he  was 
the  fedthfril  servant  of  his  liberator,  and,  when  the  spirit  fled 
from  that  iron  frame  at  last,  it  was  Ghumah,  the  liberated  slave- 
boy  of  the  Shir6  highlands,  that  led  from  Lobisa  to  Zanzibar 
those  men  who  bore  their  dead  master's  body,  and  to  whcm  we  are 
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SO  much  indebted  for  the  safety  of  the  Doctor's  journals  and 
writings. 

During  the  year  1862  Livingstone  was  destined  to  suffer  the 
terrible  loss  of  his  wife.  Mrs.  Livingstone  went  to  the  Zambesi  to 
join  her  husband  in  his  work,  but  in  three  weeks  she  succumbed 
to  a  desperate  attack  of  fever,  which  baffled  all  the  skill  of  the  three 
medical  men  who  attended  her  at  Shupanga. 

The  Zambesi  Expedition  lasted  for  five  years.  After  Living- 
stone's recall  in  1863,  how  earnestly  do  we  find  him  denouncing 
the  Yillany  of  Portuguese  and  Arab  slave-traders !  The  difficulty 
— ^which  was  always  to  him  a  very  great  and  real  one — of  facing 
a  large  audience  used  to  vanish  when  pity  stirred  him  to  plead  the 
cause  of  the  harried  tribes  he  had  visited :  how  deeply  the  old 
malady  of  Africa  had  become  his  care  let  the  chapters  tell,  which 
are  devoted  to  the  subject  in  his  second  book,  called  *  The  Zambesi 
and  its  Tributaries.' 

Few  will  forget  the  enthusiastic  reception  accorded  to  Dr.  Living- 
stone when  he  appeared  in  the  Geographical  Section  of  the  British 
Association  at  Bath,  in  the  autumn  of  1864 ;  but  his  short,  and  his 
second  and  final  sojourn  amongst  us  was  mainly  taken  up  in  com- 
piling the  work  which  we  have  mentioned. 

Space  will  not  allow  us  to  particularize  the  results  of  the  Zambesi 
Expedition,  but  one  fact  must  be  noticed. 

The  testimony  of  those  who  witnessed  the  devastation  of  the 
slave  trade,  and  who  personally  probed  all  its  foul  ramifications  on 
the  spot,  has  since  borne  ample  fruit.  Knowing  as  we  do  the 
extreme  difficulty  there  has  been  to  arouse  this  and  other  countries 
to  the  fact  of  the  enormous  development  of  the  East  African  slave 
trade  of  late  years,  we  may  almost  doubt  if  anything  shoii;  of  this 
period  of  trial  and  adventure  could  have  opened  the  eyes  of  Europe 
to  the  true  state  of  the  case,  but  it  was  not  till  long  afterwards  that 
the  evidence  then  collected  moved  the  country  to  further  action. 
It  was  the  publication  of  further  letters  from  Livingstone,  written 
during  his  last  journey,  and  detailing  the  still  existing  horrors  of 
the  slave  traffic,  which  again  directed  attention  to  the  revelations 
of '  The  Zambesi  and  its  Tributaries,'  and  three  years  ago  led  to 
the  appointment  of  a  select  Parliamentary  Committee  of  Inquiiy. 
Many  of  his  old  companions  were  then  called  on  to  testify  to  what 
they  had  seen  during  the  Zambesi  Expedition,  and  the  national 
conscience  was  at  last  awakened  to  the  truths  which  had  been  put 
before  the  public  many  years  before.    Humanly  speaking,  Living- 
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stone,  and  LiTingstone  alone,  has  been  tlie  means  of  awakening 
public  interest  in  this  question.  His  clear,  explicit  statements  take 
the  place  of  all  the  loose  facts  too  often  ventured  on  by  hearsay 
philanthropists.  He  saw  for  himself,  he  attracted  others  to  see, 
and  he  infused  all  his  own  spirit  of  indignation  into  his  fellow- 
witnesses  of  these  crimes. 

We  have  now  arrived  at  the  period  of  his  last  travels.  The  Zam- 
besi Expedition  had  not  answered  his  expectations.  The  thwai-ting 
policy  of  the  Portuguese,  the  ravages  of  the  slave  trade,  and  the 
unfieivourable  dimensions  of  the  *^ Pioneer*'  for  river  exploration 
defeated  his  purpose ;  and  soon  after  he  returned  home,  he  felt  a 
strong  desire  once  more  to  explore  as  he  had  done  in  earlier  days. 

Determined  to  follow  up  the  suggestions  of  our  late  President, 
Sir  Roderick  Murchison,  Livingstone  left  us  in  August,  1865,  '*  to 
define  the  true  watershed  of  Inner  Southern  Africa."  He  spent 
the  winter  1865-6  in  Bombay  and  in  Zanzibar,  organizing  his 
new  Expedition.  How  he  plunged  into  the  inner  depths  of  the 
unknown  regions,  lying  between  the  coast  and  lakes  Tangan- 
yika and  Nyassa,  we  know  from  the  few  wai&  and  strays  of 
correspondence  which  escaped  the  vigilance  of  slave-traders,  who 
were  too  sagaciously  aware  of  the  real  consequences  of  his  presenoe 
amongst  them. 

Ere  we  next  assemble  in  Anniversary  Meeting,  the  geographers 
of  every  nation  will  have  before  them  the  full  results  of  this  last 
and  most  important  of  his  journeys ;  meantime,  let  it  suffice  to  say 
that  he  entered  East  Africa  at  Mikindany  Bay,  near  the  mouth  of 
the  Bovuma  in  Apiil,  1866 ;  travelled  thence  to  the  eastern  shore 
of  Lake  Nyassa ;  afterwards  doubling  its  southern  extremity,  and 
proceeding  northerly  over  the  Lobisa  highlands  to  the  Cazembe 
and  to  Ujiji  on  Lake  Tanganyika,  discovering,  in  his  way,  the  gr^t 
Lake  Bangweolo,  and  the  magnificent  river,  the  Lualaba.  For  many 
months  lost  to  the  outer  world,  he  was  successfully  searched  for, 
found,  and  succoured  by  Mr.  H.  M.  Stanley,  who  finally  left  him  in 
the  month  of  March,  1872,  after  which  (in  August)  he  resumed  his 
explorations,  and,  near  the  shores  of  Lake  Bangweolo,  died  on  the 
4th  of  May,  1873.  His  remains  were  preserved  by  his  negro  atten- 
dants, and  carried,  together  with  his  journals  and  other  property, 
during  an  eight  months*  march,  to  Zanzibar,  whence  they  were 
brought  to  England,  arriving  on  the  15th  of  April ;  on  which  day 
they  were  formally  identified  at  the  house  of  this  Society  by  the 
eminent  surgeon  and  Livingstone's  former  friend,  Sir  W.  Pergusson. 


Digitized  by 


Google^ 


June  22,  1874.]  OBITUARY.— DR.  LIVINGSTONE,  511 

Thanks  to  the  indomitable  energy  of  this  extraordinary  man,  and 
thanks,  too,  to  those  who,  by  contact  with  him,  felt  their  own 
natures  raised  to  deeds  of  feiithfalness  and  heroism,  David  living- 
stone's  journals  were  not  only  kept  with  scnipulous  care  to  within 
a  few  days  of  his  death,  but  brought  hither  by  his  negro  followers 
with  a  devotion,  which,  whilst  it  has  excited  the  admiration  of 
every  civilized  nation,  has  perhaps  done  more  than  any  individual 
act  on  record  to  raise  the  black  races  in  the  estimation  of  the 
world.  Let  us  never  forget  what  has  been  done  for  geography 
by  the  faithful  band  who  restored  to  us  all  that  it  was  in  their 
power  to  bring  of  our  lost  friend,  and  who  rescued  his  priceless 
wntings  and  maps  from  destruction.  The  remains  of  Livingstone 
were  accompanied  to  this  country  by  one  of  these  faithful  negro 
attendants,  Jacob  Wainwright,  who  witnessed  their  interment  in 
Westminster  Abbey,  on  the  18th  April  last  under  circumstances 
which  none  of  us  who  witnessed  the  ceremony  are  ever  likely  to 
forget.  His  grave  has  since  been  visited  by  two  of  his  attendants, 
Chumah  and  Susi,  who  had  served  him  yet  longer  and  with  equal 
fidelity,  and  who  have  been  brought  to  England  since  the  funeral. 

Ages  may  elapse  before  the  full  measure  of  his  services  to  Africa 
can  be  accurately  measured,  for  we  may  hope  that  by  his  lifelong 
labours  a  new  era  will  be  opened  to  all  the  Negro  races  of  that 
continent,  and  no  man  can  foresee  the  ultimate  consequences  of 
their  enfranchisement.  We  are  in  a  better  position  for  judging 
of  the  great  value  of  his  services  to  geographical  science.  As  a 
mere  explorer  he  trod  some  29,000  miles  of  African  soil,  and  laid 
open  nearly  one  million  square  miles  of  new  country,  equal  to  one- 
fourth  the  area  of  Europe. 

So  far  back  as  the  year  1859,  your  President,  Lord  EUesmere, 
pointed  to  the  rapidly  filling  blanks  upon  the  map  of  Africa,  and,  as 
he  gave  praise  and  honour  to  Livingstone,  he  bade  his  fellows  look 
on  his  work  that  they  might  read  ihe  man.  But  these  facts  give 
a  very  imperfect  idea  of  the  geographical  results  of  his  labours; 
for  not  only  were  his  own  observations  singularly  numerous  and 
accurate,  but  to  his  example  must  be  attributed  much^of  the  general 
impulse  given  to  African  exploration  by  others  in  this  genera- 
tion. 

As  a  whole,  the  work  of  his  life  will  surely  be  held  up  in  ages  to 
come  as  one  of  singular  nobleness  of  design,  and  of  unflinching 
energy  and  self-sacrifice  in  execution.  It  will  be  long  ere  any 
one  man  will  be  able  to  open  so  large  an  extent  of  unknown  land 
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to  civilized  mankind.  Yet  longer,  perhaps,  ere  we  find  a  brighter 
example  of  a  life  of  such  contlnned  and  useful  self-deTotion  to  a 
noble  cause. 

Chablbs  LnriNGSTONE,  the  brother,  and  for  some  time  the  co- 
adjutor of  Dr.  Livingstone,  was  born  at  Blantyre,  Scotland, 
February  28,  1821.  He  acquired  the  best  education  afforded  bj 
the  schools  of  Blantyre  and  Bothwell,  and  like  his  elder  brothers, 
often  gratified  his  intense  love  of  nature  by  long  rambles  with 
them,  searching  out  new  and  interesting  objects.  He  was  after- 
wards employed  in  a  lace-manu£eix)turing  warehouse  in  Hamilton, 
and  on  his  account  his  parents  afterwards  removed  to  that  town. 
He  became  an  earnest  teacher  in  the  Sabbath-school,  and  there  are 
middle-aged  people  who  still  speak  affectionately  of  the  tall  slender 
boy,  whose  smiling  face  and  kind  words  gave  them  a  kindly  wel- 
come to  ,his  class.  He  availed  himself  of  every  opportunity  for 
intellectual  improvement,  but  it  was  not  till  the  year  1840  that  an 
opportunity  presented  itself  by  which  he  could  caiTy  out  his  one 
great  desire — ^to  secure  an  education  that  would  fit  him  for  mis- 
sionary work  in  India  or  China.  Hearing  of  an  institution  in  one 
of  the  Western  States  of  America,  where  an  opportunity  for  manual 
labour  placed  the  means  of  a  liberal  education  within  reach,  he 
determined,  with  the  advice  and  approval  of  his  father  and  brother, 
to  make  his  way  to  this  then  &r  distant  Western  land.  Many  diffi- 
culties obstructed  his  path,  but  we  find  him  a  few  months  later 
delighted  with  the  success  of  his  undertaking,  and  patiently 
devoting  himself  to  his  studies.  Graduating  from  the  collegiate,  he 
entered  the  theological,  department  of  the  institution,  and  by  his 
earnest  devotion  to  his  work  and  his  unassuming  demeanour  won  the 
esteem  of  his  professors  and  made  many  friends.  In  the  autumn  of 
1847  he  entered  the  Union  Theological,  Ne\<r  York  City,  from  which 
he  took  his  degree  during  the  year  1850.  In  the  meantime  having 
corresponded  with  the  London  Missionary  Society  in  reference  to 
China,  he  was  led  to  turn  his  attention  to  some  other  field  of  labour. 
The  late  venerable  Bev.  Dr.  Storrs,  of  Massachusetts,  took  a  deep 
interest  in  him,  and  recommended  him  to  a  pastoral  charge  in  that 
state.  After  a  short  connection  with  this  church  he  was  selected 
from  upwards  of  forty  candidates  to  assume  the  pastorate  of  a 
Congregational  church  in  a  beautiful  town  on  the  Massachusetts 
frontier.  From  long-continued  mental  application  and  arduous 
labours  his  naturally  delicate  constitution  b^an  to  give  way,  and 
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in  April  1857  he  obtained  leave  of  absence  for  a  sbort  visit  io  bi& 
native  land.  He  met  his  brother  Dr.  Livingstone  in  London  and 
was  with  him  much  while  he  was  engaged  in  preparing  his 
first  volume,  *  Missionary  Travels  in  South  Africa.'  Their  long 
separation  and  warm  Christian  sympathy  in  the  great  work  to 
which  they  had  mutually  devoted  themselves  (the  amelioration 
of  mankind)  had  greatly  endeared  them  to  each  other.  The 
Doctor  gladly  availed  himself  of  his  brother's  assistance  in  the 
preparation  of  the  book,  and  finding  him  so  valuable  an  assistant, 
urged  him  to  accompany  the  newly-projected  "  Expedition  to  the 
ZambesiJ"  It  was  not  without  a  severe  struggle  that  Charles 
Livingstone  decided  to  leave  his  little  family  and  the  fond  attach- 
ments that  he  had  formed  in  America  to  accept  this  proposal ;  but 
the  idea  of  renewed  health  and  strength  for  more  successful 
labour  in  his  own  church  led  him  to  accept  the  offered  position, 
and  in  March  1858  he  left  England  for  the  untried  scenes  of  a 
wild  and  uncivilised  land.  Through  privations,  difficulties,  and 
dangers  of  every  kind  he  was  the  Doctor's  faithful  assistant  and 
companion.  Li  1864  he  was  spared  to  return  to  America,  aftei* 
an  absence  of  nearly  seven  years  from  his  family. 

Close  mental  application  renewed  his  nervous  difficulties,  and  he 
was  compelled  to  resign  all  thought  of  resuming  his  ministerial 
calling.  After  writing  out  his  journal  he  again  came  to  England,, 
and  in  connection  with  the  Doctor  published  '  The  Zambesi  and  its 
Tributaries.'  Li  October  of  the  same  year  he  accepted  the  appoint- 
ment of  •*  Her  Majesty's  Consul  at  Fernando  Po  " — "  a  fever  and 
hunger-stricken  island  on  which  no  animal,  horse,  cow,  mule,  sheep, 
goat,  or  dog  can  subsist,"  as  he  afterwards  describes  it.  Li  1867  an 
accession  to  his  consular  district  was  made  of  the  *'  Bights  of  Benin 
and  Biafra,  including  the  mouths  of  the  Niger,"  by  Lord  Stanley. 
It  was  in  visiting  these  rivers  in  an  unsuitable  gunboat  that  he  con- 
tracted the  diseases  (bronchitis  and  asthma)  from  which  he  was  a 
great  sufferer  for  the  remainder  of  his  life,  in  addition  to  the  fever 
of  the  country,  of  which  he  had  his  full  share.  Notwithstanding  all 
this  he  spared  no  effort  to  open  Africa  to  civilising  infiuences.  His 
upright  consiBtent  Christian  life  gave  him  great  influence  with  the 
chiefs,  who  often  came  of  their  own  accord  to  seek  his  advice.  He 
persuaded  them  to  abolish  many  of  their  cruel  and  heathenish 
customs,  and  gave  them  instructions  and  suggestions  for  the  better 
government  of  their  people,  from  which,  they  gave  him  the  title  of 
'*  The  Settle  Man."    He  was  regarded  by  the  missionaries  of  all 
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denominations  as  their  warm  and  steadfast  friend,  and  at  all  times 
took  a  deep  interest  in  the  progress  of  their  work. 

The  Okrikas,  a  savage,  cannibal  tribe,  becoming  troublesome  to 
their  neighbours,  he  determined  on  a  visit  to  them,  being  the  first 
white  man  that  had  ever  visited  them.  He  sat  for  four  hours  in 
council  with  their  chief  and  headmen,  every  eye  fixed  upon  him. 
They  took  him  to  their  juju-house,  and  showed  him  the  skulls  of 
their  victims.  At  night  they  gave  him  an  inner  room  ornamented 
with  bones  and  skulls  strung  in  fantastical  array.  His  oouch  was 
composed  of  rude  boxes,  and  such  was  their  eagerness  to  view 
the  white  man  that  they  could  scarcely  be  persuaded  to  leave 
him.  This  visit  seemed  to  result  in  great  good  to  the  Okrikas. 
Their  chiefs  were  arbitrators  in  the  late  treaty  with  the  Bonny 
Opobo  tribes,  and  our  allies  in  the  Ashantee  War.  He  was  devoted 
to  what  he  believed  to  be  the  highest  interests  of  his  country  and 
humanity,  and  particularly  sensitive  to  anything  that  tended  in 
any  way  to  tarnish  the  glory  and  reputation  of  England,  a  conntry 
to  whose  service  he  gave  fifteen  of  his  best  years,  sacrificed  bis 
health,  and  eventually  his  life.  He  died  near  Lagos,  October  28, 
1873,  of  African  fever, 

M.  Fbavos  Garnieb. — The  news  of  the  death  of  this  distinguished 
traveller  and  $avafU,  a  Lieutenant  of  the  French  Navy,  slain  in  the 
performance  of  his  diity  in  Tonquin  on  20th  December,  1873,  was 
received  by  his  fellow-geographers  in  England  with  feelings  of 
profound  sorrow.  It  will  be  in  the  recollection  of  many  mem- 
bers of  the  Society  that  he  attended  in  person  at  our  Anniversary 
Meeting  of  1870,  to  receive  our  Patron's  Medal  of  the  year  for 
his  exploration  of  the  course  of  the  Mekong  River  and  journey 
through  Western  Ohina.  On  that  occasion  my  predecessor.  Sir 
Roderick  Murchison,  summarised  the  deeds  of  the  young  officer, 
who,  it  will  be  remembered,  succeeded  to  the  command  of  the  Cam- 
bodian Scientific  Mission  on  the  death  of  its  commander.  Captain  de 
Lagr^e,  in  the  following  words : — •*  In  the  course  of  this  expedition, 
from  Gratieh  in  Cambodia  to  Shanghai,  5392  miles  were  travelled 
over,  and  of  these,  3625  miles,  chiefly  of  country  almost  unknown  to 
us,  were  surveyed  with  care,  and  the  positions  fixed  by  astronomical 
observations.  In  carrying  out  this  important  mission,  your  com- 
mander succumbed  to  the  fatigues  and  privations  of  the  harassing 
march  between  the  head-waters  of  the  Mekong  and  Tong-chuan,  in 
the  centre  of  Yunnan.    Through  his  illness  the  progress  of  the 
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undertaking  was  for  a  time  arrested ;  for  one  of  the  chief  objects — 
a  visit  to  Tali-fii — seemed  little  likely  to  be  realised.  But  you 
nobly  Yoltmteered  to  undertake  this  hazardous  journey,  and,  your 
commander  having  consented,  you  made  a  rapid  march  to  the  rebel 
stronghold,  satisfactorily  fixed  its  geographical  position,  and  re- 
turned in  safety  to  Yunnan,  where  you  found  your  chief  had  died 
during  your  absence.  Disinterring  his  remains  for  conveyance  to 
your  native  country,  you  crossed  to  the  nearest  port  on  the  Yang- 
tsze,  and,  embarking  in  a  native  boat,  brought  tbe  remainder  of 
your  party  in  safety  to  the  mouth  of  the  river,"  Subsequent  to  his 
visit  to  England  he  brought  out,  under  the  auspices  of  the  French 
Qovemment,  his  fine  work,  the  *  Narrative  of  the  Cambodian  Expe- 
dition,' in  two  quarto  volumes,  with  22  sheets  of  maps,  and  47  pic- 
torial illustrations ;  a  typical  eiuimple  of  what  a  complete  report 
of  a  great  national  expedition  of  geographical  exploration  ought 
to  be. 

Despatched  in  1872  again  to  the  French  PossessionB  in  Indo- 
China,  he  met  with  his  death,  it  is  believed  by  treachery,  at  the 
hands  of  the  Chinese  rebels  of  Tonquiu.  He  was  bom  at  St. 
Etienne  on  the  25th  of  July,  1839 ;  he  died,  therefore,  at  the  age 
of  thirty-four  years. 

Colonel  Emil  von  Sydow,*  an  Honorary  Corresponding  Member 
of  our  Society,  was  bom  at  Freiburg,  in  the  kingdom  of  Saxony,  on 
the  15th  July,  1812,  and  was  the  son  of  a  well-known  contributor  to 
the  heUes  lettrea  of  that  day.  He  received  his  education  partly  in 
the  Gymnasium,  afterwards  in  the  Divisional  School  at  Erfurt,  where 
he  at  once  showed  the  strong  leaning  towards  the  study  of  Geo- 
graphy which  characterised  his  career  through  life. 

With  the  completion  of  his  18th  year  he  became  an  officer  in  the 
3l8t  Begiment  of  the  Prussian  Army,  and  in  his  21st  was  attached 
as  Master  to  the  Divisional  School,  where  he  remained  in  activity 
ten  years,  latterly  exclusively  in  charge  of  the  Geographical  Depart- 
ment, and  where,  in  the  year  1838,  he  published  his  first  collection 
of  wall  maps.  Called  in  1843  to  Berlin  as  a  member  of  the  Com- 
mission for  Military  Examinations,  Sydow  entered  into  close  relation 
with  Alexander  von  Humboldt,  Carl  Bitter,  and  other  celebrities, 
more  especially  as  regarded  his  fitvourite  study.  He  also  superin- 
tended the  geographical  studies  of  Prince  Albrecht  of  Prussia,  and 
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in  the  year  1849  was  appointed  Leotorer  on  Military  Geography  at 
the  new  Academy,  in  which  post  he  remained,  with  an  interral  of 
five  years,  to  the  end  of  his  life. 

Daring  the  mobilization  of  1850-51,  Sydow  was  employed  as  Staff 
Officer  of  the  4th  Cavalry  Division  in  Electoral  Hesse.  A  charac- 
teristic anecdote  fiedls  into  the  events  of  this  period.  A  suspected 
peasant  being  brought  before  him  for  examination,  declared  that  he 
came  from  a  district  which  we  will  call  N.  **  From  N.,"  said  Sydow, 
^*  and  you  have  red  mud  on  your  boots?  You  come  from  B."  The 
suspected  lost  all  confidence,  and  hastened  to  divulge  all  that  was 
required  of  him.  Not  only  had  Sydow  occupied  himself  with  the 
fttudy  of  Geography ;  he  added  to  this  branch  of  science  that  of 
Cartography,  to  which  he  now  fidly  devoted  himself.  With  this 
object  in  view  he  retired  from  active  service  in  1855,  established 
himself  in  Gotha,  where  Bemhard  Perthes  was  about  to  commence 
the  publication  of  the  '  Geographische  Mittheilungen,'  for  which  he 
subsequently  wrote  a  series  of  articles,  entitled  '  Der  Eartogra- 
phische  Standpunkt  Europas.'  In  1860  he  returned  to  the  service 
as  Major,  and  was  attached  to  the  General  Staff.  Seven  years  later 
he  became  chief  of  a  section  in  the  subsidiary  or  purely  scientific 
branch,  and  in  1870  was  promoted  to  the  rank  of  Colonel.  Here  he 
Temained  till  the  day  of  his  death.  The  services  which  he  rendered 
^0  his  country  in  this  capacity  can  hardly  be  overvalued ;  first  in 
1866,  later  and  in  a  far  higher  degree  in  1870-71,  the  work  of  his 
Department  furnished  a  supply  of  maps  to  the  Army  which  led  in 
no  small  degree  to  the  extraordinary  successes  of  these  eventful 
periods.  In  1855  he  was  distinguished  by  the  receipt  of  the 
lai^  gold  medal  for  Arts  and  Sciences,  with  the  portrait  of  King 
William  IV.  He  had  married  happily  early  in  life,  and  was  the 
feither  of  three  noble  sons,  the  eldest  of  whom  fell  on  the  28th  June, 
1866,  at  Soor-Burgendorf,  as  an  officer  of  the  Fusiliers  of  the  Guard ; 
the  second  was  killed  on  the  18th  August,  1870,  before  St  Frivat, 
as  an  officer  of  the  Std  Foot  Guards;  the  youngest,  also  an  officer 
of  that  regiment,  fell  covered  with  wounds  in  the  same  battle, 
but,  thanks  to  the  skill  of  the  well-known  Professor  Esmarck, 
has  80  far  recovered  as  to  be  able  to  resume  his  duties.  Last  year 
{1872)  Sydow  lost  his  wife ;  the  true  partner  of  his  joys  and  sorrows 
broke  down  under  the  accumulated  misery  of  the  loss  of  two,  and 
the  sufferings  of  her  remaining  son.  I  well  remember  the  grief 
with  which  he  told  me  of  this  sad  bereavement  His  death  resulted 
from  the  after-consequences  of  an  attack  of  cholera  on  the  Idth 
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October,  1873,  in  the  sixty-second  year  of  bis  active  and  resultful  life. 
A  more  amiable  companion  I  have  never  known :  add  to  this  that 
he  was  a  true  servant  of  his  Ring,  a  kindly  superior  and  teacher,  a 
good  and  genial  comrade,  and  we  have  the  picture  of  a  man  whose 
loss  will  loDg  be  felt  by  his  country  and  by  all  who  knew  him. 
Peace  to  his  ashes ! 

His  principal  works  were  the  following : — 

1.  A  School  Atlas,  in  42  sheets,  which  reached,  as  early  as  in  1867, 
the  20th  edition. 

2.  Methodic  Hand-Atlas  for  the  scientific  Study  of  Geography. 
34  sheets,  four/Cditions,  and  on  the  fifth  of  which  he  was  occupied 
at  the  date  of  his  death. 

3.  Map  of  Thuringia  and  the  Harz.     1841. 

4.  Atlas  for  the  Geiman  Translation  of  Thiers'  *  History  of  the 
Bevolution,  the  Consulate,  and  the  Empire.' 

5.  Hydrographic  Atlas,  in  27  sheets. 

6.  Orc^raphic  Atlas,  in  24  sheets. 

Besides  these,  he  published  a  number  of  outline  Maps,  calculated 
for  the  use  of  schools.  The  elucidations  of  these  works  were  also 
from  Sydow's  pen,  and  were  for  the  most  part  published  in  the 
periodicals  of  the  day. 

For  the  •  Militar  Wochenblatt '  he  published,  in  1864,  •  A  Review  of 
the  most  important  Maps  of  Europe ;'  later  his  labour  of  love,  *  The 
Register  of  the  Geographical  Statistical  Department  of  the  General 
Staff,'  over  which  he  presided  with  such  marked  ability.  His 
brochure,  '  North  Italy,  a  Military  Geographical  Sketch,'  was  pub- 
lished in  the  Journal  'Unsere  Zeit,'  in  1860,  but  is  incomplete, 
inasmuch  as  it  wants  the  hydrographic  portion  of  the  work,  although 
supplemented  by  an  excellent  Map  of  North  Italy,  compiled  for 
the  use  of  the  Cadets'  school,  in  whose  possession  it  is  still  to  be 
found. 

Professor  Christopher  Haksteen,  of  Christiania,  an  Honorary 
Corresponding  Member  of  our  Society,  died  on  the  11th  of  April, 
1873,  in  the  eighty-ninth  year  of  his  age.  Educated  first  in  the 
Cathedral  School  of  his  native  city,  and  afterwards  in  the  Gym- 
nasium of  Fredericksburg,  he  showed  at  an  early  age  a  predilection 
for  mathematical  and  physical  studies,  and  in  1819  he  made  for 
himself  a  wide  reputation  in  the  scientific  world  by  his  work, 
*  Besearches  in  Terrestrial  Magnetism.'  This  important  branch  of 
science  became  his  speciality,  and  the  progress  it  made  during  a 
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series  of  years  folIowiDg  the  appearance  of  his  first  treatise,  is 
in  great  measure  indebted  to  his  investigations  and  works.  In 
1828-30  he  undertook  a  journey  through  Bussia  and  Siberia,  the 
results  of  which  were  given  to  the  world  in  a  narrative  published 
in  1863. 

Sir  Paul  Edmund  de  Strzelecki. — Sir  Paul  Edmund  de  Strzele<^ 
generally  known  as  Count  Sti*zelecki,  a  Fellow  of  this  Society, 
died  at  his  residence  in  Savile  Bow,  on  6th  December,  1873,  in  his 
seventy-seventh  year.  He  was  a  native  of  the  Grand  Duohy  of  Posen, 
in  the  kingdom  of  Prussia,  and  came  of  a  £unily  of  (founts  by  both 
parents,  his  father  being  Ck>unt  Francis  de  Strzelecki  and  his  mother 
the  Ck)untess  Ann  de  Buczynskish,  the  proprietress  of  Glucyna,  in 
the  parish  church  of  which  place  he  was  baptised  on  21st  July,  1 797. 
The  prospects  of  his  early  life  were  chequered  by  the  misfortunes 
of  his  native  country,  as  he  witnessed  the  French  invaders  in  pos- 
session of  the  Grand  Duchy,  and  had  a  painful  recollection  of  the 
head-quarters  of  General  Marmont  being  established  in  his  fiUher^s 
chateau.  After  the  alliance  of  the  Four  Great  Powers  had  brought 
back  peace  to  Europe,  Count  Sti-zelecki  pursued  a  course  of  scientific 
study  at  the  University  of  Heidelberg,  where  his  taste  for  foreign 
travel  evinced  itself  in  early  life,  and  he  spent  his  vacations  in 
long  and  careful  pedestrian  expeditions  into  Switzerland  and 
Italy,  studying  the  mineralogy  and  botany  of  those  countries,  and 
feoniliarising  himself  with  the  use  of  the  barometer,  in  determining 
the  vertical  configurations  of  the  chief  mountain  ranges  and  the 
fall  of  the  rivers.  Before  setting  out  on  his  voyage  round  the  globe, 
he  visited  the  north  of  Scotland  in  1830,  and  studied  the  system 
of  sheep-farming  pursued  by  Patrick  Sellar,  Esq.,  in  the  county  of 
Sutherland,  contrasting  its  peculiarities  with  the  system  in  practice 
at  Wartemberg,  in  Silesia,  on  the  estate  of  Prince  Biron  of  Courland. 
The  knowledge  thus  acquired  was  of  great  importance  to  him  siub- 
sequently  in  New  South  Wales.  In  1832  he  resolved  to  put  into 
execution  his  long-cherished  project  of  a  voyage  roimd  the  globe, 
and  directed  his  course  first  of  all  to  Canada.  Here  he  explored  the 
country  of  the  Upper  Lakes  and  discovered  its  rich  deposits  of 
native  copper,  which  he  thought  right  to  bring  to  the  notice  of  the 
Colonial  Office.  He  passed  some  time  also  amongst  the  aboriginal 
Indian  tribes,  studying  their  character  and  their  habits,  and,  striking 
southwards  into  the  territory  of  the  United  States,  emerged  into 
civilised  life  at  Washington,  where  he  was  hospitably  received  by 
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the  President,  Andrew  Jackson.    Directing  bis  course  southward, 
he  arrived  at  Bio  Janeiro  in  the  autumn  of  1835,  where  his  MS. 
journal  recounts  his  explorations  of  the  virgin  forests  of  the  Sierra 
Estrella.    Thence  he  proceeded  to  Buenos  Ayres,  where  he  was  the 
guest  of  General  Eosas  in  August,  1836.    After  that  he  ascended  the 
Biver  Parana  into  Paraguay,  and  was  welcomed  by  the  Dictator 
Francia,  from  whose  hospitality  he  had  some  difficulty  in  escaping 
into  the  territoiy  of  the  Indians  of  the  Gran  Chaco.    Betuming 
thence  to  Santa  Fe,  he  struck  across  the  territory  of  the  Argentine 
Bepublic  to  Mendoza  and  crossed  the  Cordilleras  of  Chili  by  the  pass 
of  La  Cumbre,  witnessing  the  phenomenon  of  melting  snow  at  an 
elevation  of  15,000  feet,  whilst  the  snow  lower  down,  at  the  eleva- 
tion of  10,000  feet,  was  found  unaltered.    Thence  he  descended  by 
Santa  Bosa  to  Valparaiso,  where  he  availed  himself  of  the  hospitable 
invitation  of  the  Hon.  Captain  George  Grey,  and  visited  with  him,  on 
board  £LM.S.  CleopatrcL^  tiie  Pacific  Coast  of  America  from  Chili  to 
California,  landing  in  Mexico  and  passing  some  time  in  the  province 
of  Sonora.    An  extract  from  his  MS.  journal  depicts  in  bright  colours 
the  high  civiL'sation  of  this  province  and  the  happy  relations  which 
existed  in  1837  between  the  descendants  of  the  Spanish  settlers  and 
the  Yakies  or  native  Indians.     "  Everywhere,"  he  writes,  **  abun- 
dance is  visible — everywhere  are  seen  the  signs  of  a  generous  and 
open  hand.    Avarice,  penuriousness,  want,  and  suffering,  seem  to 
be  unknown.    Health,  peace,  and  content,  appear  to  reign  in  undis- 
turbed 'possession  of  this  region."    On  his  return  to  Valparaiso 
Count  Strzelecki  accepted  the  hospitality  of  Captain  Bussell  Eliott, 
and  accompanied  him  on  board  H.M.S.  Fly  to  the  Marquesas,  the 
Sandwich,  and  the  Friendly  islands.     He  arrived  at  Tahiti  at  a 
very  interesting  moment,  when  what  has  been  termed  *'  the  Pritohard 
difficulty  "  very  nearly  brought  on  war  between  France  and  Great 
Britain.    Here  he  became  the  goest  of  Queen  Pomare,  and  he  may 
be  said  to  have  inaugurated  **  Trial  by  Jury  "  in  her  dominions,  as 
he  sat  as  foreman  on  the  first  mixed  jury  empanelled  in  that  country, 
to  try  an  Englishman  accused  of  the  murder  of  a  native.    An  account 
of  the  gigantic  volcano  of  Kirauea,  in  the  island  of  Hawaii  in  the 
Sandwich  group,  has  been  introduced  by  him  into  his  description 
of  the  Crystalline  Bocks  of  New  South  Wales,  with  some  valuable 
observations  on  the  scientific  classification  of  volcanic  products. 
Count  Strzelecki  took  leave  of  Captain  Bussell  Eliott  at  Tahiti, 
in  November,  1838,  and  proceeded  in  a  merchant-vessel  to  New 
Zealand,  and  thence  to  New  South  Wales,  where  he  arrived  at 
VOL.  xvm.  2  p 
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Sydney  in  April,  1839.  His  main  object  in  Tisiting  New  South 
Wales  was  to  study  its  mineralogy ;  but  he  soon  discovered,  as  be 
himself  states  in  his  *  Physical  Description  of  Kew  Sonth  Wales 
and  Yan  Diemen's  Land,'  that  the  scarcity  of  the  simple  minerals 
in  that  oonntry  was  such  as  to  discourage  him  &om  prosecuting  any 
extensive  mineralogical  researches.  His  excursions,  however,  wlii(^ 
he  made  with  that  object,  disclosed  to  him  a  field  of  geological  inves- 
tigation of  a  most  interesting  character,  and  he  was  induced,  at  the 
urgent  solicitation  of  Sir  G^eorge  Gipps,  the  Govemor-G^nend  of 
New  South  Wales,  *•  in  the  interest  of  science  and  of  the  colonists," 
to  undertake  a  systematic  survey  of  that  portion  of  New  South  Wales 
which  extends  from  30^  to  89°  of  south  latitude,  running  nearly 
parallel  with  and  stretching  150  miles  inland  ftx)m  the  coast  The 
labour  of  this  survey  was  very  great ;  it  occupied  him  for  five  yeais« 
He  made,  to  use  his  own  words,  7000  miles  on  foot ;  he  incurred  an 
outlay  of  5000Z.,  and  he  prepared  a  geological  map  of  New  South 
Wales  and  of  Van  Diemen's  Land  on  the  scale  of  one  inch  to  the 
mile,  which  he  was  unable  to  take  upon  himself  to  publish  in  this 
country  from  a  disappointment  in  the  recovery  of  funds  for  that 
purpose,  consequent  on  the  premature  death  of  Sir  George  Gipps. 

"  His  intention,"  he  states,  *'  when  he  set  out  from  Sydney,  had 
been  to  make  Wilson's  I^romontory,  the  south-eastern  extremity  of 
New  South  Wales,  the  closing  point  of  his  survey ; "  but  he  was  led 
to  pursue  the  enquiry  into  the  islands  of  Bass'  Straits,  and  from 
those  islands  to  Cape  Portland  and  Besearch  Bay  in  Yan  Diemen's 
Land.  Here  he  found  such  striking  correspondence  of  parts  to  the 
explored  tracts  of  New  South  Wales,  that  he  could  not  resist  the 
temptation  to  extend  his  explorations,  until  they  finally  brought 
him  to  South  Cape,  in  Yan  Diemen's  Land,  and  thus  he  was  enabled 
to  join  New  South  Wales  and  Yan  Diemen's  Land  in  one  geological 
survey.  To  the  value  of  Count  Strzelecki's  contributions  to  phy- 
sical geography  our  late  distinguished  President,  Sir  Boderick 
Murchison,  has  borne  ample  testimony  in  his  Presidential  Address 
of  1844. 

Of  the  discoveries  made  by  Count  Strzelecki  after  his  arrival  at 
Sydney,  the  most  important  were  those  made  by  him  in  New  South 
Wales.  In  fact,  he  himself  states  that  he  made  no  discovery  of 
importance  in  Yan  Diemen's  Land,  where,  however,  he  received 
every  assistance  from  Sir  John  Franklin,  then  Governor.  But 
with  regard  to  New  South  Wales  he  made  the  discovery,  in  the 
month  of  October,   1839,  that  extensive    gold-fields    existed  in 
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BatbnrBt,  WellingtOD,  and  other  districts,  which  he  disclosed  to  Sir 
*George  Gipps,  and  at  his  earnest  request  kept  secret  from  the 
public,  "  lest,  if  he  made  known  his  discovery^  the  maintenance  of 
discipline  amongst  the  45,000  convicts,  which  the  Australian  colonies 
then  contained,  might  be  almost  impossible."  His  other  important 
discovery  was  accomplished  in  1840,  when  he  penetrated  through 
a  series  of  rugged  and  sterile  defiles  into  a  most  beautiful  and 
richly-watered  tract  of  country,  which  he  named  '*  Gipps  Land," 
in  honour  of  the  Governor-General  of  the  colony.  This  district 
had  hitherto  been  cut  ofiF  from  the  rest  of  New  South  Wales  by 
ike  formidable  chain  of  the  Australian  Alps  on  the  north,  and 
by  a  zone  of  almost  impenetrable  scrub  on  the  south,  through  which 
he  was  obliged  to  cut  his  way  for  26  days,  advancing  only  at  the 
Tate  of  three  miles  a  day,  and  having  to  abandon  a  property  in 
ipack-horses  and  various  valuable  articles,  which  they  carried,  to  the 
amount  of  700L 

Sir  George  Gipps,  in  inducing  Count  Strzelecki  to  undertake  so 
laborious  a  survey,  was  well  aware  of  ihe  sacrifice  of  time  and 
ononey  which  it  would  impose  upon  him,  and  he  accordingly 
assented  to  the  Count's  proposal,  "that  the  Colonial  Treasury 
should  be  assodated  with  the  enterprise  and  defray  half  the  ex- 
"penses,  and  further  assured  him,  in  case  his  researches  should  lead 
to  results  likely  to  benefit  the  public,  he  would  recommend  her 
3fajesty's  Government  to  repay  him  all  the  outlay  which  he  might 
be  obliged  to  incur  in  his  expedition." 

Having  completed  his  labours  in  the  two  colonies.  Count  Strze- 
lecki resumed  his  original  voyage,  and  visited  Java,  Borneo,  and 
the  Philippine  Islands,  and  thence  proceeded  to  China,  and,  having 
^accomplished  his  projected  tour,  returned  to  England  by  way  of 
Egypt  in  the  latter  part  of  1843.  Here  he  was  met  by  the  unwel- 
come news  that  Sir  George  Gipps  had  been  recalled  from  his  go- 
vernment and  had  died  a  fortnight  after  his  arrival  at  Southampton. 
This  event  was  attended  with  a  painful  disappointment  to  the 
Count,  as  he  had  relied  on  the  intervention  of  Sir  George  Gipps 
with  the  Colonial  Office  to  obtain  for  him  at  least  the  recovery  of 
half  the  outlay  which  he  had  been  obliged  to  incur  in  his  explora- 
tions, but  the  Colonial  Office  saw  no  other  way  of  indemnifying 
him  than  by  offering  him  an  appointment  in  New  South  Wales,  if 
he  should  be  disposed  to  return  there.  This  he  declined  to  do,  as 
it  would  have  defeated  his  plans  for  making  known  to  the  scientific 
world  of  Europe  the  results  of  his  travels.    The  liberality,  however, 
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of  the  Tasmanian  public  oame  to  Ms  aid  in  some  degree,  and  their 
gratitude  in  subdcribing  a  sum  of  4002.,  as  a  contribution  towards 
the  completion  of  his  labours  in  illustrating  the  physical  phenomenA> 
of  Van  Diemen's  Land,  determined  him  to  venture  on  the  publi- 
cation of  his  '  Physical  Description  of  New  South  Wales  and  Van 
Diemen's  Land.'  This  work  appeared  in  1845,  and  at  once  placed* 
the  name  of  Count  Strzelecki  on  the  roll  of  distinguished  geo- 
graphers. Science,  however,  has  to  regret  that  he  was  soon  called 
away  from  his  labours  as  an  author  to  undertake  the  relief  of 
suffering  humanity,  as  he  accepted  the  self-imposed  and  self- 
remunerated  mission  of  distributing,  during  a  period  of  four  years, 
from  1846  to  1850,  amongst  the  fsonine-strioken  peasantiy  of  Ire-. 
land,  the  relief  which  the  liberality  of  the  British  public  had  col- 
lected for  them.  During  this  period  he  left  the  question  of  the 
discovery  of  gold  and  his  other  claims  to  the  course  of  events. 
Meanwhile,  however,  the  discovery  of  the  precious  metal  in  New- 
South  Wales  had  oozed  out,  and  later  explorers  not  merely  enriched: 
themselves  suddenly,  but  claimed  the  reward  offered  by  the  L^s- 
lative  Council  of  Sydney  to  the  discoverer  of  gold.  That  reward, 
however,  was  not  distributed  until  1853,  when  the  L^islative 
Council  supported  the  proposal  of  the  Executive  Gbvernment  or 
the  colony  that  the  sum  of  5000Z.  should  be  given  to  those  who 
first  published  the  discovery  and  taught  the  miners  how  to  wash 
the  gold,  and  not  to  him  who  first  made  the  discovery  and  kept  it 
secret  at  the  express  request  of  the  Executive  Government  Justice^ 
however,  was  done  to  Count  Strzelecki's  scientific  researches  in  the 
course  of  the  debates  of  the  Legislative  Council  in  its  sitting  on- 
5th  October,  1853,  and  his  claim  to  the  discovery  of  the  gold-fields 
in  1839  was  established  beyond  all  dispute.  Successive  Ministers 
of  the  Crown  in  this  country  have  also  borne  their  testimony  to 
the  great  services  of  Count  Strzelecki,  but,  like  many  other  publio 
benefactors,  to  use  the  words  of  the  Secretary  of  State  for  the- 
Colonies  in  1866,  "  he  has  had  only  the  reward  which  being  con- 
scious of  public  service  gives,'* 

Count  Strzelecki,  after  his  return  to  England,  obtained  letters  or 
naturalisation  as  a  British  subject  in  1845.  He  was  a  Fellow  or 
the  Royal  Society,  and  received  the  honorary  d^ree  of  ixc.l.  from 
the  University  of  Oxford.  He  was  made  a  Companion  of  the  Order 
of  the  Bath  in  acknowledgment  of  his  public  services  during  the 
Irish  famine,  and,  after  the  Order  of  St.  George  and  St  Michael 
was  extended  to  the  Colonies,  he  was  created,  on  the  recommenda* 
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i;ion  of  Mr.  Gladstone,  a  Knight  Commander  of  that  Order,  in  recog- 
nition of  his  great  services  in  her  Majesty's  Australian  colonies. 

Yice-Admiral  Sir  Bobbrt  M'Clure,  C3. — Hobert  John  le  Mesnrier 

M'Glure,  bom  at  Wexford  28th  January,  1807,  was  the  posthumouK 

son  of  Captain  M'Clure,  of  the  89th  Begiment,  an  officer  who  served 

with  distinction  under  Abercrombie  in  Egypt,  and  stood  beside  his 

'Oeneral  when  he  fell  mortally  wounded  at  the  battle  of  Aboukir. 

At  four  years  of  age  he  was  entrusted  to  the  care  of  his  godfather, 

^General  le  Mesurier,  the  hereditary  Governor  of  Aldemey,  with 

whom  he  resided  at  the  Governor's  house  until  1819,  when  he  was 

tsent  to  Eton,  and  thence  to  Sandhurst.    But  the  military  profession 

"being  distasteful  to  him,  at  the  age  of  sixteen  he  entered  the  Navy 

•on  board  H.M.S.  Victory,    During  the  next  twelve  years  he  served 

in  various  parts  of  the  world,  passing  his  examination  for  Lieutenant 

in  1830. 

In  1836  Sir  Charles  Adam  applied  to  M*Clure  to  join  an  expedition 
-fitting  out  for  the  North  Pole ;  he  at  once  assented,  and  was  appointed 
to  the  Terror,  commanded  by  Captain  (now  Admiral  Sir  Geoi^e) 
Back,  on  a  voyage  to  Bepulse  Bay.  The  vessel  left  Chatham  on  the 
14th  June  of  that  year,  and  crossed  Davis  Strait  on  the  28th  July. 
Here  M*Clure  gained  his  first  experience  of  ice-navigation  amidst  the 
most  appalling  dangers : "  a  voyage,"  as  Sir  John  Barrow  observes,  '^  of 
a  nature  extraordinary  and  unparaUeled  in  the  history  of  voyages, 
ancient  or  modem."  On  the  return  of  the  expedition  towards 
the  end  of  1837,  M'Clure  received  his  Lieutenancy,  and  on  the 
Ist  February,  1838,  was  transferred  to  the  Hastings^  and  afterwards 
to  the  Niagara  on  the  Canadian  lakes,  where  he  distinguished 
himself  by  the  capture  of  the  leader  and  dispersion  of  a  band 
•of  desperadoes,  who  had  long  set  the  authorities  at  defiance.  Sub- 
sequently he  was  placed  on  the  West  India  station  from  August, 
1839,  until  1848. 

When  it  became  necessary,  after  three  years  without  tidings,  to 
send  an  expedition  in  search  of  Sir  John  Franklin,  the  Enterprise  and 
Investigator  were  fitted  out  under  the  command  of  Sir  James  Ross, 
and  M'Clure  was  appointed  First  Lieutenant  of  the  Enterprise,  This 
expedition  sailed  in  May,  1848,  and  after  long  detention  in  Baffin's 
Bay,  entered  Lancaster  Sound,  making  the  harbour  of  Port  Leopold 
on  11th  September,  and  here  Sir  James  Boss  was  obliged  to  winter. 
Jn  September,  1849,  the  ships  got  out  of  harbour  and  into  Barrow's 
£trait^  where  they  were  closely  beset  by  ice  and  carried  out  of  Lan- 
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caster  Sbnnd  into  Baffin's  Bay,  compelling  them  to  return  to  England.. 
On  his  return  M^Clure  was  promoted  to  the  rank  of  Commander,  and 
almost  immediately  the  Admiralty  resolved  to  despatch  anotiier 
searching  expedition  by  way  of  Behring  Strait,  for  which  M*ClDr& 
again  volnnteered  his  serrices. 

The  new  expedition  consisted  of  the  same  two  vessels,  the  Eider- 
prisey  commanded  by  Captain  Collinson,  and  the  InveMtigaicr,  by  Com- 
mander M'Clure.  They  sailed  from  England  on  the  20th  Januarr,. 
1850,  bnt  were  separated  in  a  gale  of  wind  in  the  Straits  of  Magellan 
on  the  20th  April,  and  never  enconntered  each  other  again.  M'CHuie 
reached  the  Sandwich  Islands  in  July,  and  made  the  ice  on  the 
2nd  August.  Keeping  close  along  the  American  coast,  he  rounded 
Point  Barrow,  the  extreme  point  to  which  exploration  had  been 
carried  by  a  ship  from  the  westward.  All  through  August  the  hm- 
tigator  encountered  difficult  navigation.  On  the  9th  September  they 
were  only  60  miles  from  Barrow  Strait :  a  few  hours  of  clear  sea  and 
fair  wind,  and  M*Clure  would  have  connected  the  disooveriea  ef 
Beechey  on  the  west,  with  those  of  Parry  on  the  east.  But  on  the 
11th  tbey  were  beset;  yet  some  further  progress  was  made,  and  on 
the  16  th  the  Investigator  was  only  30  miles  from  Barrow  Strait. 
Here  the  ship  wintered  in  the  pack,  and  in  October  M'Clure  started 
with  a  sledge  party  to  the  coast  of  Banks'  Land,  in  the  hope  of 
solving  the  problem  of  a  north-west  passage  in  this  direction.  On 
the  26th  they  ascended  a  hill  and  obtained  a  view  which  settled  tk 
question  affirmatively. 

During  the  remainder  of  1850,  51,  and  52,  M'Clure  remained  in 
these  desolate  regions,  chiefly  shut  in  by  the  ice,  or  prooeedii^ 
slowly,  retracing  the  latter  part  of  his  voyage,  rounding  the  sonthem 
extremity  of  Banks'  Land  and  coasting  along  its  western  shore. 
The  dreary  winters  were  passed  in  hunger  and  anxiety.  Meanwhile 
unexpected  aid  was  at  hand :  H.M.S.  Besolute,  commanded  by  0^ 
tain  Kellett,  arrived  at  Melville  Island  in  September,  1852,  and  on 
the  6th  April  following,  Lieut  Bedford  Pim  and  Dr.  Domville,  ^o 
had  been  despatched  from  that  vessel,  reached  the  Inve^igator- 
*' Despondency  fled  the  ship,  and  Lieut.  Pim  received  a  welcome 
that  he  will  assuredly  remember  and  cherish  to  the  end  of  his 
days." 

Eventually  Commander  M*Clure  was  persuaded,  though  most  re- 
luctantly, to  abandon  his  well-tried  vessel,  and  on  the  3rd  Jnne, 
1853,  he  and  his  crew  turned  their  backs  on  the  old  Invedigakf^  with 
feelings  of  sorrow.     They  reached  the  BeaoltUe  on  the  17th  Jnn«, 
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but  had  yet  to  face  another  winter  on  these  inhospitable  shores. 
The  BeadtUe  had  to  be  abandoned,  and  after  a  march  in  the  spring 
of  1854  toBeechey  Island,  took  passage  home  in  some  whaling-ships. 
And  so  they  made  the  long-sought  North-west  Passage.  M'Clure 
and  his  gallant  officers  and  crew  are  the  only  men  who  have  passed 
from  ocean  to  ocean  to  the  north  of  the  American  continent.  It  was 
a  glorious  feat,  of  which  the  British  Navy  may  well  be  proud. 

The  Boyal  Qeographical  Society  presented  M^Glure  with  their 
Gold  Medal  in  1854,  in  anticipation  of  his  return ;  and  a  gold  medal 
was  also  presented  to  him  by  the  French  Geographical  Society.  He 
became  a  Member  of  our  body  in  1855. 

Captain  M'Clure's  commission  was  dated  back  to  the  day  on  which 
the  existence  of  a  continuous  ocean  was  discovered  from  the  hill  on 
Banks'  Land;  he  also  received  the  honour  of  knighthood  on  his 
return  to  England,  and  a  reward  of  10,000Z.  was  granted  to  the 
officers  and  crew  of  the  Investigatory  upon  the  recommendation  of  a 
Select  Committee  of  the  House  of  Commons,  as  a  token  of  national 
approbation. 

After  his  return  from  the  Arctic  r^ons  he  remained  only  about 
two  years  on  shore.  In  March,  1856,  he  commissioned  H.M.S.  Eah 
at  Sheemess,  and  proceeded  in  her  to  the  China  station,  where  he 
did  good  service  during  the  war.  In  January,  1858,  he  was  at  the 
attack  and  storming  of  Canton,  and  in  the  latter  part  of  his  com- 
mission he  was  commanding  officer  at  Singapore.  He  returned  to 
England  in  the  autumn  of  1861,  and  received  a  Companionship  of 
the  Bath  for  his  services  in  China.  He  did  not  serve  again.  He 
became  a  Eear-Admiral,  and  in  due  course  a  Vice- Admiral  on  the 
retired  list. 

The  latter  years  of  his  life  were  spent  in  rest  and  enjoying  the 
pleasures  of  a  country  life.  He  was  abroad  last  summer  for  his 
health,  when  he  was  attacked  by  his  last  illness ;  he  begged  to  be 
brought  to  England,  and  in  his  lodgings  in  Duke  Street  he  calmly 
breathed  his  last  on  the  17th  October,  1873,  aged  66  years  and 
8  months.  He  was  buried  at  Eensal  Green  Cemetery  on  Saturday, 
the  25th  October,  surrounded  by  brother  officers  in  the  Naval 
service,  and  men  eminent  in  the  ranks  of  geographical  research. 

Sir  Henry  Holland,  m.d. — We  have  to  reoord  among  our  losses 
during  the  past  year,  that  distinguished  physician  Sir  Henry 
Holland.  His  career  in  life  was  an  exceptionally  prosperous  and 
favoured  one.    It  was  remarkable  for  its  long  duration,  its  bril- 
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lianoy,  its  scientific  ntilitj,  and  its  beneficence ;  and  what  made  it 

most  notable  was,  that  Sir  Heniry  by  bis  position  was  brongkt 

intimately  into  relationship  with  the  most  prominent  persons  in 

public  life  during  scnne  of  the  most  eventful  years  of  the  worldV 

history.    Few  could  more  appropriately  quote,  as  he  has  done  on 

the  tiUe-page  of  his  Autobiography,  the  words  of  Martial — 

•<  Hoc  eat 
y  Were  bis,  Tit&  posse  pdore  fruL" 

He  was  bom  at  Eaiutsford,  in  Cheshire,  on  the  27th  October,  1787, 
and  died  last  year  on  his  birthday,  thus  completing  his  eighty- 
fifth  year.  He  was  educated  at  a  Bristol  school,  where  he  suc- 
ceeded the  late  Lord  Broughton,  then  John  C^m  Hobhouse,  as  head- 
boy.  For  a  short  time,  after  leaving  school,  he  was  in  a  merchant's 
counting-house  in  Liverpool ;  but  before  he  was  eighteen  he  took  to 
the  study  of  medicine  in  Edinburgh,  where  he  graduated  in  the 
autumn  of  1811,  the  subject  of  his  Latin  thesis  being  '*  The  Diseases 
of  Iceland,**  a  country  which  he  had  himself  already  visited.  As  he 
was  yet  too  young  by  three  years  for  admission  to  the  College  of 
Physicians  in  London,  he  determined  on  making  a  tour  of  the 
Mediterranean  and  bordering  countries,  which  resulted  in  the  publica- 
tion, in  1 815,  of  a  very  valuable  work,  entitled  *  Travels  in  the  Ionian 
Islands,  Albania,  Thessaly,  and  Macedonia,  during  the  years  1812  and 
1818.'  In  1814  he  received  the  appointment  of  Domestic  Medical 
Attendant  on  the  Princess  of  Wales,  afterwards  Queen  Caroline, 
on  the  understanding  that  he  should  accompany  Her  Boyal  High- 
ness on  her  travels  and  during  the  first  year  of  her  contemplated 
stay  on  the  Continent.  Subsequently  established  in  the  pleasant 
practice  of  a  West  End  physician,  which,  as  he  himself  frankly 
admits,  **  abounds  in  cases  which  give  little  occasion  for  thought  or 
solicitude,  and  are  best  relieved  by  a  frequent  half-hour  of  genial 
conversation,"  he  yet  found  time  for  laborious  scientific  research,  as 
shown  by  his  published  writings ;  to  wit,  his  *  Medical  Notes  and 
Beflections,'  published  in  1889 ;  his '  Chapters  on  Mental  Physiology,' 
published  in  1852 ;  and  his  *  Essays  on  Scientific  and  other  Subjects, 
contributed  to  the  Edinburgh  and  Quarterly  Beviews,'  published  in 
1862.  During  the  whole  of  his  long  life  it  had  fallen  to  his  lot  to 
associate  with  all  that  was  most  distinguished  for  rank,  genius,  wit, 
learning,  and  refinement,  not  only  in  his  own  country,  but  in  every 
capital  of  the  civilised  world.  There  was  not  a  President  or  leading 
statesman  in  America  that  he  could  not  call  his  friend.  As  a  phy* 
sician  he  had  the  heavy  responsibility,  as  well  as  high  honour,  of 
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entuneTating  among  his  patients  Kings  and  Princes,  Prime  Ministers, 
Ohanoellors,  statesmen,  and  jurists,  and  most  of  those  -who  were 
highly  distinguished  among  his  cotemporaries  for  public  services  and 
for  literary  or  scientific  ability.  But  what  is  more  surprising  in 
his  career,  and  more  interesting  to  us  as  Geographers,  is,  that  our 
late  distinguished  associate,  though  apparently  bound  by  such  ties 
of  responsibility  as  these,  contrived  to  indulge  himself  in  a  yearly 
ramble  to  some  remote  part  of  the  world,  selecting  the  long  vacation, 
when  most  of  his  patients  were  also  absent,  for  his  holiday.  In  this 
way  he  managed  to  cross  the  Atlantic  sixteen  or  seventeen  times ; 
travelled  over  more  than  26,000  miles  of  the  Americah  Continent ; 
made  four  expeditions  to  the  East ;  three  tours  in  Russia,  two  in 
Iceland,  several  in  Sweden,  Norway,  Spain,  Portugal,  Italy,  and 
Greece ;  innumerable  voyages  to  the  Canaries,  Madeira,  and  West 
Indies,  and,  to  use  his  own  words,  **  other  excursions  which  it 
would  be  useless  to  enumerate."  He  joined  with  good  effect  the 
Deputation  which,  on  the  16th  December,  1872,  waited  on  Mr. 
Goschen  and  the  late  Chancellor  of  the  Exchequer,  to  press  the 
subject  of  an  Arctic  Expedition  upon  the  notice  of  Government ; 
and  made  some  very  appropriate  remarks  on  the  scientific  results  t« 
be  anticipated  from  such  an  undertaking. 

In  his  various  tours  it  was  his  habit  to  carry  with  him  the  smallest 
amount  of  **  impedimenta "  possible ;  all  who  chanced  to  meet  Sir 
Henry  abroad,  whether  in  the  Arctic  zone  or  the  Tropics,  on  the 
Prairies  or  the  Pyramids,  found  him  always  in  the  same  black 
dress-coat  in  which  he  was  so  well  known  in  London.  His  life  was 
one  long  spell  of  healthy  and  intelligent  activity.  Three  days 
before  his  death,  on  Friday,  the  24th  of  October,  he  attended  the 
Bazaine  trial  at  Versailles,  and  dined  at  the  British  Embassy  in 
Paris,  "cheerful  and  happy,  and  full  of  conversation."  On  the 
27th  he  died  at  his  house  in  Brook  Street,  without  any  serious 
illness,  but  like  a  ripe  shock  of  com  in  its  season,  and  regretted 
and  honoured  by  all  who  knew  him. 

The  Bishop  of  Winchester. — In  our  retrospect  of  the  whole  of  the 
past  year  we  meet  with  no  event  which  has  more  painfully  affected 
the  public  mind  than  the  suddenness  of  the  death  of  our  illustrious 
associate,  the  Bishop  of  Winchester.  The  catastrophe  was  the  more 
startling  that  this  distinguished  prelate  was  taken  from  us  while 
in  the  full  possession  of  those  brilliant  powers  which  rendered  him 
so  conspicuous  an  ornament,  not  only  to  this  country,  but  to  this  age* 
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Samuel  Wilberforoe,  tlie  third  son  of  the  illustrious  AVilliam 
AVilberforce,  who  won  for  himself  undying  fame  by  the  share  he 
had  in  the  abolition  of  the  slave-trade,  was  bom  on  the  7th  Sej^ 
tember,  1805,  and  had  therefore  nearly  completed  his  68tli  year  at 
the  time  of  his  death.  He  received  his  early  educatioii  at  ££^> 
baston,  near  Birmingham,  under  the  oare  of  Archdeacon  Hodson, 
and  in  due  course  was  entered  as  a  Commoner  at  Oriel  College, 
Oiford.  As  an  Undergraduate  he  commenced,  at  the  Union 
Debating  Society,  the  cultivation  of  that  eloquence  for  which  he 
subsequently  became  so  remarkable.  In  1826  he  took  a  seoond 
class  in  Classics,  and  a  first  in  Mathematics ;  his  name  standing 
in  the  Class-list  side  by  side  with  Bishop  Trower,  the  late  Dr. 
Mortimer,  Archdeacon  Denison,  Lord  Henry  Bentinck,  and  the 
late  Lord  Newark.  In  1828  he  received  ordination  from  Dr. 
Lloyd,  the  then  Bishop  of  Oxford,  his  *'  title  *'  for  orders  being  the 
curacy  of  Checkendon,  in  Oxfordshire,  where  he  won  for  himself 
great  affection  by  his  goodness  to  the  poor.  In  1830  he  was  ap> 
pointed  to  the  living  of  Brighstone,  in  the  Isle  of  Wight,  the  g^ 
of  Bishop  Sumner  of  Winchester,  to  whose  see  he  afterwards  soo- 
ceeded  in  Dr.  Sumner's  lifetime,  but  whom,  nevertheless,  he  did 
not  outlive.  In  1839  the  Bishop  gave  him  the  Archdeaconry  of 
Surrey,  and  a  Prebendal  Stall  in  Winchester  in  1840.  Li  1841  he 
was  promoted  to  the  rectory  of  Alverstoke,  near  Grosport,  a  pc^- 
lous  parish,  where  he  had  Dr.  Trench,  the  present  Archbishop  of 
Dublin,  for  his  curate ;  and,  in  1843,  he  was  appointed  one  of  the 
chaplains  to  His  Boyal  Highness  the  late  Prince  Consort.  In  1844 
he  received  from  the  then  Archbishop  of  York  the  appointment  of 
Sub- Almoner  to  the  Queen,  and  early  in  1845  was  promoted  to  the 
Deanery  of  Westminster,  whence,  before  the  close  of  the  next  year, 
he  was  advanced  to  the  Bishopric  of  Oxford,  an  appointment  which 
carried  with  it  the  Chancellorship  of  the  Order  of  the  Garter.  In 
1847  the  Bishop  received  the  dignity  of  Lord  High  Almoner  \x> 
Her  Majesty.  In  1869,  on  Bishop  Sumner's  resignation  of  the 
Bishopric  of  Winchester,  Bishop  WUberforce  was  translated  to  that 
important  see. 

The  melancholy  circumstances  of  his  death  are  fresh  in  the 
minds  of  us  all ;  but  it  is  my  sad  duty  to  recount  them  here, 
simply  by  way  of  placing  them  on  record  in  this  obituary  notice. 

On  Saturday,  July  19th,  1873,  his  Lordship,  accompanied  by 
Lord  Granville,  left  London  by  the  South-Westem  Bailway  with 
the  intention  of  paying  a  short  visit  to  the  Hon.  Edward  Frederick 
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Leveson  Gower,  at  Holmbury,  near  Dorking,  where  Mr.  Gladstone 
had  arrived  to  meet  them.  At  Leatherhead  they  were  met  by  a 
groom  with  horses,  and  the  Bishop  mounted  one  which,  on  aocount 
of  its  quietness,  was  a  special  &TOTirite  of  Lord  Granville's.  They 
took  Banmoor  Common  in  their  way,  and  followed  the  bridle-road 
towards  Leith  HilL  In  going  down  the  hill  towards  Abinger,  the 
road  at  Evershed's  Bough  being  very  full  of  rats,  they  left  it  for 
the  turf,  which,  thongh  light  and  springy,  was  not  good  galloping 
ground.  While  the  Bishop  was  in  conversation  with  Lord  Gran- 
ville, his  horse  stumbled,  it  is  thought,  over  a  stone,  and  his  Lord- 
ship was  thrown  on  his  head.  The  neck  was  dislocated,  and  death 
was  instantaneous.  Although  removed  so  suddenly,  while  in  the 
full  vigour  of  his  intellect,  and  with  his  grand  energies  unabated, 
the  Bishop  had  well-nigh  reached  the  term  which  is  ordinarily 
assigned  to  human  life. 

Of  the  intellectual  powers  of  the  lamented  Prelate,  so  well  and  so 
widely  known,  it  seems  almost  superfluous  for  me  to  speak.  A  life 
of  ceaseless  practical  activity  seemed  to  leave  little  opportunity  for 
prosecuting  the  literary  studies  for  which  his  academical  career 
proved  that  he  possessed  such  extraordinary  aptitude;  but  his 
eloquence  and  his  command  of  language  were  such,  that,  whether 
as  a  preacher,  a  debater,  or  a  platform-orator,  he  may  be  said  to 
have  been  in  his  day  almost  unrivalled.  His  polished  mode  of 
thought  and  sparkling  wit  made  his  society  a  delight  to  his 
friends,  and  he  knew  how  to  add  a  piquancy,  all  his  own,  even 
to  the  witticisms  of  others,  simply  by  his  manner  of  repeating 
them.  He  took  a  warm  interest  in  Geography,  and  had  been  a 
Fellow  of  our  Society  ever  since  1846,  and  was  twice  on  our 
Council,  besides  taking  part  for  some  years  in  our  social  gather- 
ings. In  an  intimate  acquaintance  with  the  geography  of  his  own 
country  ho  was  surpassed  by  very  few.  But  perhaps  the  most 
remarkable  characteristic  of  the  late  Bishop  of  Winchester,  even 
more  characteristic  than  his  overflowing  kindliness  of  heart,  was  his 
inexhaustible  energy.  Apart  from  the  vast  correspondence  entailed 
by  his  official  position,  he  was  able  to  find  time  for  a  great  amount 
of  volunteer  work  for  churches  and  charities,  and  even  though  such 
toil  would  with  many  men  amount  to  absolute  drudgery,  he  always 
did  his  work  well  and  with  a  hearty  geniality.  It  must,  moreover, 
be  acknowledged  that  his  efforts  were  invariably  exerted  with  a 
view  to  the  welfare,  comfort,  and  assistance  of  those  with  whom  his 
labours  brought  him  into  relationship. 
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Lord  de  la  Zouche. — The  late  Lord  de  la  Zouche,  known  to  the 
literary  world  chiefly  hy  his  former  designation  as  the  Honourable 
Bobert  Curzon,  was  bom  on  the  16th  March,  1810,  the  eldest  son  of 
the  Baroness  de  la  Zouche  (haroness  in  her  own  right)  and  the 
Honourable  Robert  Curzon,  His  edncation  was  commenced  at  the 
Charterhouse, '  and  completed  at  Christ  Church,  Oxford.  It  was 
whilst  occupying  the  position  of  priTate  secretary  to  Lord  Stratford 
de  Beddifife  at  Constantinople  that  he  undertook  that  holiday  tour 
through  portions  of  Turkey  and  Greece,  visiting  the  Tarious  religions 
houses,  convents,  and  monasteries,  the  results  of  which  he  gave  to 
the  world  in  his  delightful  book,  *  Visits  to  the  Monasteries  of  the 
Levant,'  published  by  Murray  in  18^.  The  description  of  his 
wanderings  from  convent  to  convent,  scattered  about  the  rocky 
islands,  and  perched  on  almost  inaccessible  promontories,  and  the 
curious  literary  treasures  his  good  judgment  and  perseverance 
enabled  him  to  bring  to  light,  established  his  reputation  as  an 
Oriental  traveller.  He  published  a  second  book  in  1854,  entitled 
*  Armenia :  a  Year  at  Erzeroom  and  on  the  Frontiers  of  Ilnssia, 
Turkey,  and  Persia ;  *  but  it  was  far  from  having  the  success  of  hk 
former  work,  which  has  run  throngh  many  editions,  and  still  main- 
tains its  popularity.  He  was  elected  a  Fellow  of  our  Society  in 
1865.     His  death  took  place  on  the  2nd  of  August  last 

Keith  Edward  Abbott. — Mr.  K.  E.  Abbott,  during  a  lengthened 
period  of  service  as  Consul  in  various  parts  of  Persia,  distingnished 
himself  by  his  contributions  to  our  geographical  knowledge  of  the 
country.  His  first  appointment  was  to  the  Consulate  of  Teheran  in 
1841,  whence  he  was  transferred,  in  1842,  to  Tabreez.  On  the  death 
of  Mahomed  Shah,  in  the  autunm  of  1848,  he  was  deputed,  on  the 
part  of  Her  Majesty's  Legation  at  Teheran,  to  convey  to  the  Heir- 
Apparent,  the  present  Shah,  Nasser-ed-din,  the  intelligence  of  that 
event,  and  to  accompany  His  Majesty,  as  the  official  representative 
of  the  Legation,  to  the  capital.  He  was  appointed  Consnl  of 
Tabreez  in  April  1854,  and  remained  there  till  the  rupture  between 
England  and  Persia  in  1856:  returning  to  the  same  place,  as 
Consul-General,  on  the  renewal  of  relations  with  Persia,  in  July 
1857.  In  July  1868  he  became  Consul-General  of  the  Russian  Ports 
in  the  Black  Sea  and  Sea  of  Azof,  residing  at  Odessa,  and  remaining 
there  until  his  death  on  the  28th  April,  1873.  His  first  contribntion 
to  our  *  Transactions '  was  a  paper  entitled  *  Geographical  Notes;, 
taken  during  a  Journey  in  Persia  in  1849-50,'  puhlished  in  the 
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26tli  volume  of  our  *  Journal.'  The  route  followed  by  him  dmiug 
this  journey  led  from  Teheran  to  Sav^,  Eum,  Kabhan,  and  Ispahan, 
and  thence  to  Yezd,  Kerman,  Shiraz,  and  Bushire,  on  the  Persian 
Gul£  Embarking  at  the  last-mentioned  place  in  an  Arab  boat,  he 
crossed  the  Gnlf  to  the  month  of  the  Shat  ul  Arab,  and  thence 
proceeded  to  Mohnmmerdh  and  Bagdad  by  the  river ;  returning  to 
Teheran  by  way  of  KermanshA  and  Hamadto.  His  narrative  was 
marked  by  great  accuracy  and  conscientiousness,  and  his  remarks  on 
various  places,  rarely  or  never  before  visited  by  Europeans,  attracted 
considerable  attention  among  Oriental  gec^raphens  at  that  time. 
Among  his  subsequent  communications  were  his  '  Notes  on  Ghilan ' 
(the  narrow  strip  of  country  on  the  south-western  side  of  the  Cas- 
pian), published  in  our  *  Proceedings,'  vol.  iii.,  and  his  *  Memorandum 
on  Uie  Country  of  Azerbaijan '  (*  Proceedings,'  vol.  viii.).  He  had 
been  a  member  of  our  body  since  1869. 

William  Wheelwright,  the  founder  of  the  Pacific  Steam  Navi- 
gation Company,  of  the  Central  Argentine  and  Boca  and  Ensenada 
Eailways,  and  of  the  Callao  Waterworks,  by  whose  projects  and 
successful  undertakings  the  Pacific  Coast  of  South  America  has 
so  materially  benefited,  was  bom  at  Newbury  Port,  Mass.,  U.S.A., 
in  1798,  and  died  on  26th  September,  1873,  at  his  residence, 
Gloucester  Lodge,  Eegent's  Park.  He  was  the  eldest  son  of 
Ebenezer  and  Anna  Wheelwright,  and  a  descendant  from  an  old 
Lincolnshire  Puritan  £Eunily.  Educated  at  Andover  Cdl^e,  Mass., 
he  led  a  sea&ring  life  from  the  age  of  14  years,  and  was  promoted 
to  the  command  of  a  ship  in  1823,  thus  acquiring  a  practical  know- 
ledge of  most  parts  of  the  Pacific  Coast  In  1829  he  established 
himself  at  Valparaiso,  and  ei^aged  in  various  enterprises  for  the 
development  of  that  part  of  South  America — such  as  the  exploration 
of  South  Chili  for  coal,  the  establishment  of  gasworks  at  Copiapo, 
the  projection  of  the  railway  from  Callao  to  Lima,  and  the  working 
of  the  railway  from  Caldera  to  Copiapo. 

The  most  recent  works  in  which  Mr.  Wheelwright  was  engaged 
were  the  Central  Argentine  and  the  Boca  and  Ensenada  Bailways. 
It  is  his  peculiar  merit  that  he  undertook  the  first  surveys  for 
these  various  undertakings  entirely  at  his  own  expense,  and  endea- 
voured to  make  them  subserve  the  interests  of  various  branches  of 
science,  lliis  is  shown  by  the  paper  which  he  communicated  to 
our  Society  early  in  the  year  1860,  on  **  A  proposed  Bailway  Eoute 
across  the  Andes,  from  Cddera  in  Chili  to  Bosario  on  the  Parand, 


Digitized  by 


Google 


532  *  SIR  H.  BARTLE  FRERrS  ADDRESS.  [Juke  22, 1874. 

via  Cordova,'*  which  was  afterwards  published  in  the  3l8t  volume 
of  our  •  Journal,'  accompanied  by  a  map  furnished  by  his  surveyor ; 
a  paper  which  illustrates  questions  of  engineering  in  the  proposed 
scheme  of  carrying  a  railway  across  the  Andes,  and  communicates 
much  information  on  the  climate,  the  mineralogical  productions, 
and  agricultural  resources  of  the  regions  traversed  by  the  surveyors. 
Although  great  difficulties  surrounded  his  project,  an  important 
section  of  it  was  realised,  and  the  Oentral  Argentine  Bailway 
remains  a  monument  of  the  patience,  energy,  and  ability  of  its 
author. 

In  private  life  Mr.  Wheelwright  was  greatly  esteemed,  and  he 
leaves  behind  him  many  friends  who  mourn  his  loss.  He  was  a 
frequent  attendant  at  our  evening  meetings,  during  those  intervals 
in  his  active  life  when  he  resided  in  London ;  and  he  occasionally 
took  part  in  discussions  on  South  American  subjects. 

Mr.  Hamilix)n  Hume,  who  was  elected  a  Fellow  in  1860,  was  a 
native  of  Australia,  his  parents  having  been  among  the  earliest 
settlers  in  the  colony.  In  his  early  years  he  was  hardy  and  athletic, 
as  well  as  intelligent  and  spirited ;  and  he  acquired  from  the  natives 
an  unusual  facility  for  finding  his  way  without  a  compass.  His 
explorations  began  in  1814,  when  he  was  only  17  years  of  age ; 
as  he  discovered,  in  company  with  a  younger  brother,  the  country 
now  called  Berrima  or  Bong-Bong.  -In  1817,  having  been  requested 
by  Governor  Macquarie  to  accompany  Surveyor  Mechan  to  the 
"  new  country,"  they  discovered  Lake  Bathurst,  Goulbum  Plains. 
In  1818  he  joined  Messrs.  Mechan  and  Oxley  in  an  exploring  expe- 
dition to  Jervis  Bay;  and  in  1821,  in  company  with  his  brother 
and  two  friends,  the  Yaro  Plains  were  discovered,  at  which  place 
he  afterwards  fixed  his  residence.  In  1822  he  was  engaged  on 
Lieutenant  Johnson's  survey  of  the  east  coast  in  search  of  rivers; 
and  the  late  Mr.  Alexander  Berry  and  he  penetrated  from  the  upper 
portion  of  the  Clyde  to  the  present  flourishing  town  of  Braid  wood. 
In  1824  his  most  difficult  task  was  undertaken.  It  was  to  cross 
the  country  overland  from  Lake  George — which  was  then  the  limit 
of  our  geographical  knowledge— to  Port  Phillip  Bay.  Though  the 
expedition  had  been  suggested  by  the  Government,  but  in  the 
converse  direction,  it  received  but  limited  aid,  and  was  imperfectly 
equipped.  Mr.  W.  H.  Howell,  who  is  also  one  of  our  Fellows,  shared 
in  the  expenditure  and  accompanied  the  expedition.  Starting  on 
the  Srd  of  October,  1824,  they  reached,  on  the  24th  of  December,  the 
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spot  where  tbe  town  of  Greelong  now  stands.  Mr.  Hume's  account 
of  the  district  arrested  the  attention  of  stock-men  and  flock-owners, 
and  the  settlement  of  John  Batman  in  1827  was  the  first  step 
towards  the  founding  of  the  flourishing  sister  colony  of  Victoria. 
In  1828  he  was  associated  with  Captain  Sturt  in  his  attempt  to 
trace  the  Maoquarie  Biver,  and  they  discovered  the  Darling,  which, 
in  an  unusually  hot  season,  was  salt  at  the  point  where  they  struck 
it.  Sturt  says :  "  I  have  on  every  occasion  received  the  most  ready 
and  valuable  assistance  from  Mr.  Hume.  His  intimate  acquaintance 
with  the  manners  and  customs  of  the  natives  enabled  him  to  enter 
into  interoourse  with  them,  and  chiefly  contributed  to  the  peaceable 
manner  in  which  we  have  journeyed.  I  cannot  but  say  he  has  done 
an  essential  service  to  future  travellers,  and  to  the  colony  at  large, 
by  his  conduct  on  all  occasions  since  he  has  been  with  me."  In 
1829  he  was  unable  to  accompany  Sturt  on  his  second  expedition, 
€md  he  soon  after  settled  down  as  a  country  gentleman.  He  died 
on  the  19th  of  April,  1873,  having  nearly  completed  76  years.  A 
monumental  pillar  at  Albury,  on  the  Hume  River,  was  erected  by 
the  colonists  several  years  ago,  and  he  is  commemorated  in  several 
local  names ;  and  all  the  historians  of  the  earlier  days  of  the  colony 
(including  Eusden,  the  most  recent)  do  full  justice  to  the  services 
which  he  rendered. 

Mr.  Herman  Merivale,  bom  at  Dawlish,  November  8,  1806,  wa» 
the  son  of  Mr.  Merivale,  Commissioner  of  Bankruptcy,  by  Louisa, 
daughter  of  Dr.  Drury  of  Harrow.  Sent  to  Harrow  at  ten  years  of 
age,  he  entered  Oriel  College,  Oxford,  at  seventeen,  and  was  sub- 
sequently elected  Scholar  of  Trinity  and  Fellow  of  Balliol.  He 
graduated  as  first  class  in  Classics,  obtaining  the  additional  honours 
of  first  Ireland  University  Scholar,  and  first  Elder  Scholar.  Called 
to  the  Bar  about  1830,  his  University  successes  gave  promise  of  a  legal 
career  of  unusual  distinction ;  but  being  elected  as  first  occupant 
of  Mr.  Henry  Drummond's  Chair  of  Political  Economy  at  Oxford, 
he  devoted  much  time  to  his  duties  as  Professor,  and  published  his 
lectures  on  colonization,  which  led  to  his  selection  by  Lord  Grey  as 
Under  Secretary  to  the  Colonies  in  1847.  Thenceforward  he  gave 
himself  to  official  and  literary  labours,  and  in  1858  became  Under 
Secretary  to  the  India  Offioe  on  its  reorganization,  in  which  office 
he  continued  till  his  death,  8th  February,  1874.  Besides  his  Lec- 
tures on  Colonization  and  the  Poor  Laws,  he  published  a  volume 
.  of  Historical  Studies,  many  articles  in  the   *  Edinburgh  Beview  ' 
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and  other  periodioaU,  and  he  completed  the  Lives  of  Sir  Philip 
Francis  and  Sir  Henry  Lawrence,  begun  by  others. 

As  a  Fellow  of  this  Society,  he  kept  np  a  continued  interest  in 
works  of  geographical  discovery,  and  in  his  official  position  at  the 
Colonial  and  India  Offices  was  ever  ready  to  attend  to  matters  of 
importance  to  the  Society  in  India  and  the  Colonies.  But  such 
an  official  position  as  his,  whilst  it,  as  in  his  case,  absorbs  talents 
and  acquirements  of  the  highest  order,  leaves  little  opportunity 
for  achieving  distinction  by  labours  which  oftener  tend  to  help  or 
correct  others  than  to  illustrate  the  individual  labourers, 

ApMiRAL  Fredemck  Bullock,  who  died  on  February  6, 1874,  in 
his  eightynseventh  year,  entered  the  navy  in  November,  1804,  and 
served  throughout  the  war,  in  the  Channel,  in  the  Mediterranean, 
and  on  the  East  Indian  station.  In  1823  he  had  command  of  the 
Snap,  surveying  vessel  on  the  Newfoundland  station,  in  which  he 
accompanied  Captain  G.  F.  Lyon  to  the  coast  of  Labrador,  when 
that  officer  sailed  on  his  voyage  of  Arctic  discovery.  He  was 
afterwards  employed  on  survey  duties  on  the  Home  station  and 
elsewhere. 

Mr.  Frederick  Ayrtox  began  life  as  an  officer  of  the  Indian 
Artillery ;  but  having  resigned  the  service,  he  took  up  his  residenoe 
in  Egypt,  to  which  country  he  devoted  himself  during  the  re- 
mainder of  his  life.  He  will  be  best  remembered  as  a  profound 
Arabic  scholar,  and  for  his  researches  into  Egyptian  History,  espe- 
cially since  the  Arab  conquest.  He  formed  a  magnifioent  collec- 
tion of  Arabic  calligraphs  and  MSS.,  which  he  bequeathed  to  the 
nation,  though  unfortunately  the  conditions  with  which  the  bequest 
was  accompanied  prevented  their  acceptance  by  the  trustees  of  the 
British  Museum.  He  was  greatly  respected  in  Egypt,  where  he  so 
long  resided,  and  was  honoured  by  the  Khedive  with  ihe  title  of 
Bey,  as  an  acknowledgment  of  his  services  to  H.  H.'s  Government 

Mr.  Chisholm  Anstey. — Our  obituary  contains  the  names  of  few 
abler  men  than  that  of  Mr.  Anstey,  whose  great  and  varied  learning 
and  untiring  energy  promised,  in  the  earlier  parts  of  his  career,  to 
win  him  the  highest  position  in  the  Senate  or  at  the  Bar.  He  had 
travelled  much,  and  possessed  a  wonderful  facility  for  the  acquisi- 
tion of  foreign  languages,  and  a  vast  amount  of  information  on 
geographical  subjects.    He  died  at  Bombay,  where  many  of  the 
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Matter  years  of  his  life  had  been  spent  in  successful  practice  at  the 
Bar.  ' 

In  addition  to  the  foregoing,  the  losses  of  the  Society  by  death 
include: — Sir  J.  W.  H.  Anson,  Bart,  (who  perished  in  the  fear- 
ful railway  accident  at  Wigan  in  August  last),  William  Blenkin, 
H.  L.  Bartlett,  Charles  John  Bayley,  F.  Corrance,  Thomas  Combe, 
Donald  Dalrymple,  Dr.  B.  Dobie,  General  W.  J.  D'Urban,  William 
Gladstone,  Thomas  Greene,  James  Holmes,  Sir  Balph  Howard, 
Bart.,  J.  B.  Key,  Lionel  A.  Levert,  Thomas  Letts,  Lord  Ly  veden, 
W.  Hanks  Levy,  W.  Blake  Lambert,  Captain  B.  M.  Murchison, 
Bev.  John  Mills,  James  Garth  Marshal],  Captain  Alexander 
Mitchell,  The  Baron  H.  de  Maltzan,  General  G.  T.  C.  Napier, 
James  Dyce  Nicol,  m.p.,  W.  T.  Paliologus,  E.  B.  Philipps,  F. 
Pearson,  B.  D.  Parker,  A.  A.  Paton,  Sir  George  Bose,  Sir  David 
Salomons,  Bart,  Ernest  A.  C.  Schalch,  Colonel  D.  W.  Tupper, 
M.  E.  de  Vemeuil,  Colonel  W.  Wood,  Edward  Wates,  and  Commr. 
A.  Wing. 

Admiralty  Surveys.* 

The  hydrographical  surveys  undertaken  by  the  Admiralty  during 
the  past  year  have  embraced  districts  in  the  following  countries : — 
Flngland  (south  and  east  coast),  Ireland  (east  coast);  Mediter- 
ranean ;  Bed  Sea ;  East  Coast  of  Africa  (north  and  south  of  Zan- 
zibar). In  Australia,  the  provinces  of  West  Australia,  South 
Australia,  Victoria,  and  Queensland.  In  West  Indies,  Jamaica  and 
Barbadoes.  In  North  America,  Newfoundland.  Western  Pacific 
Ocean.  These  surveys  have  employed  three  of  H.M.  steam-ships 
— viz.,  the  Sheanoater  of  670  tons,  the  Nassau  of  695  tons,  the 
J?orcupine  of  380  tons,  one  Colonial  steam- vessel,  two  small  hired 
steam-vessels,  three  hired  sailing-vessels,  and  a  steam-launch ;  and 
have  been  conducted  by  twelve  naval  officers  in  charge,  with  forty- 
seven  naval  officers  as  trained  assistants,  and  have  given  employ- 
ment to  about  350  men. 

To  these  surveys  must  be  added  the  deep-sea  exploratory  voyage 
^f  H.M.S.  Challenger  (1460  tons,  400  horse-power),  commanded  by 
</aptain  George  S.  Nares,  with  a  complement  of  23  officers  and  213 
men,  aided  by  a  civilian  scientific  staff  of  five  gentlemen,  with  Pro- 
fessor Wyville  Thomson,  F.R.S.,  as  their  chief. 

East  and  South  Coasts  of  England, — Staflf-Commander  Parsons  and 
Iiis  staff,  in  the  Porcupine,  have  performed  good  service  in  closely 
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aoimding  the  approaches  to  Harwich;  the  work  extended  from 
Orfordness  to  the  Naze,  and  included  seaward  as  far  as  the  Ship- 
wash  and  Gunfleet  sands.  A  similar  close  examination  of  the  shores 
from  the  South  Foreland  to  Dungeness  followed ;  the  soundings- 
extending  from  the  coast  &om  three  to  five  miles.  Dover  bay  wa» 
also  surveyed  in  close  detail,  in  anticipation  of  proposed  harbour 
works,  in  continuation  of  the  Admiralty  pier. 

Staff-Commander  D.  Hall  has  made  duriug  the  past  season,  in 
addition  to  local  surveys  of  the  Medina  river  and  Cowes  roads, 
a  minute  examination  of  the  bar  at  Portsmouth  harbour.  This- 
survey,  consequent  on  the  dredging  operations  of  1871-2,  shows 
that  the  proposed  depth  of  20  feet  at  low- water  ordinary  spring- 
tides, has,  with  the  exception  of  a  few  spots  of  19  feet,  been  realised. 
The  completion  of  this  valuable  channel,  now  so  near  at  hand,  into 
our  great  naval  arsenal,  cannot  be  overrated.  During  the  great 
wars,  and  indeed  up  to  1863,  a  line-of-battle  ship  was  obliged  to 
discharge  her  guns  to  proceed  from  Spithead  to  Portsmouth  har* 
hour :  now  any  ship,  dra\viDg  25  feet,  can  enter  at  3-hours'  flood,, 
and  the  heaviest  draft  ship  at  high-water. 

East  Coast  oflrdancU — Staff-Oommander  Eerr  and  staff,  in  a  small 
hired  steamer,  have  made  a  patient  examination  of  the  off-lying 
shoal  banks  between  the  Tuskar  rock  and  Wicklow  Head.  The 
changes  that  have  taken  place  in  these  banks,  since  their  survey  in 
1844  by  the  late  Captain  Frazer,  have  been  of  sufficient  importance 
to  navigation  to  demand  this  re-survey,  and  necessitate  their  re- 
buoyage,  a  work  about  to  be  performed  by  the  Commissioners  of 
Irish  Lights. 

An  examination  of  the  bar  at  Wexford,  Eings^n  harbour,  the 
bar  of  the  Liffey  river,  and  the  new  cutting  through  the  bar  of 
Lough  Carlingford,  formed  also  a  portion  of  the  season's  work. 
Gratifying  marks  of  improvement  present  themselves  in  the  two- 
last-named  localities.  The  bar  of  the  Liffey  has  now  15  feet  at 
low-water  springs  over  a  breadth  of  two  cables,  and  a  narrow  lane 
of  17i  feet.  Li  1800,  the  greatest  d^th  was  but  5i  feet ;  in  1856^ 
13  feet.  Lough  Carlingford  bar,  with  its  cutting  of  400  feet  wide, 
and  a  depth  of  18  feet,  opens  up  a  fine  harbour.  A  line  of  steam- 
vessels  now  run  to  the  new  harbour  works  and  railway  at  Greenore 
on  the  west  side  of  the  lough. 

MedUerranean. — Commander  Wharton,  in  the  Sheanoaler^  com- 
menced the  season's  operations  on  the  east  coast  of  Sicily,  the 
survey  of  which  was  completed,  including  a  plan  of  Taormina.    An 
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examination  of  the  north  coast  between  Castel-le-Mare  and  Milazzo 
followed,  including  partially-executed  surveys  of  Palermo  bay  and 
TJstica.  Port  Said  an^  its  approaches  were  also  re-sounded  in  May, 
1873.  Deposit  was  found  to  have  taken  place  around  and  outside 
the  breakwaters,  in  certain  places  considerably,  while  in  pthers  the 
depth  had  slightly  increased. 

The  necessity  for  improved  surveys  of  the  dangerous  coast  in  the 
neighbourhood  of  Zanzibar — consequent  on  the  increase  in  nulnber  of 
our  ships-of-war  engaged  in  the  suppression  of  the  slave-traffic — led 
to  the  Shearumier  being  transferred  from  the  Mediterranean  to  meet 
these  pressing  hydrographic  requirements. 

Bed  Sea. — An  important  addition  during  the  past  year  has  been 
made  by  an  exhaustive  survey,  on  the  scale  of  4  inches  to  the  mile, 
of  the  Island  of  Perim  and  its  off-lying  shoals,  together  with  the 
small  strait  and  the  coast  near  Cape  Bab-el-mandeb.  The  necessity 
for  minute  surveys  in  channels  principally  navigated  by  steam- 
vessels  is  apparent  in  this  case.  A  valuable  steam-ship  was  wrecked 
off  the  south-east  end  of  Perim  in  1872 ;  by  general  report  it  was 
assumed  that  the  unknown  danger  on  which  the  vessel  stranded  was 
several  cables'  length  from  the  land,  and  thus  a  formidable  obstacle 
to  secure  navigation  in  a  strait  only  1^  mile  wide.  The  survey 
by  Lieutenant  Gray  and  the  officers  of  H.M.S.  Nassau,  while  on  a 
passage  to  Zanzibar,  places  this  danger,  still  marked  by  the  wreck, 
just  387  yards  from  the  south-east  point  of  Perim.  This  tendency 
to  "  out  off  comers "  in  steam-navigation  is  fraught  with  danger. 
The  most  carefully  conducted  hydrographic  survey,  in  localities 
newly  opened  up  to  commerce,  can  scarcely  be  accountable  foi* 
a  lurking  pinnacle  rock  or  boulder  stone  so  near  jutting  points 
of  land. 

East  Coast  of  Africa, — Eeference  has  been  made  to  the  pressing 
necessity  for  more  accurate  surveys  of  the  dangerous  line  of  coast 
on  which  the  slave-traffic  exists,  and  of  the  removal  from  the  Medi- 
terranean of  H Jli.S.  ShearvxUer  to  perform  this  duty.  Commander 
Wharton  has  completed  the  coast  of  Zanzibar  Island  and  the  main- 
land opposite,  from  Pungany  bay  southwards  to  Ponna  point,  as 
also  the  channels  north  and  south  of  Zanzibar  Island,  with  their 
numerous  dangers.  These  surveys  are  now  on  their  way  to 
England ;  the  Shearwater  having  in  the  mean  time,  owing  to  the 
sickness  of  her  ship's  company,  and  damages  sustained  to  the  ship  in 
examining  the  intricate  dangers  of  the  district,  proceeded  to  the 
Cape  of  Good  Hope  to  refit  and  recruit. 

2  Q  2 


Digitized  by 


Google 


538  SIR  H.  BARTLE  FRERE'S  ADDRESS.  [June  22,  187*, 

Lieutenant  Gray,  with  a  staff  of  well-trained  officers,  has  pro- 
ceeded in  H.M.S.  Nassau  (commissioned  at  Malta  at  the  cloee  of  last 
year),  to  survey  the  coast  southward  of  Zanzibar,  extending  from 
Quiloa  to  Port  Mozambique.  Operations  have  just  been  commenced, 
after  having  carried  a  line  of  deep  soundings  from  Cape  Guardafiii 
to  Zanzibar. 

West  Indies. — Staff-Commander  George  Stanley  and  stafif,  in  a 
hired  schooner,  have  been  engaged  on  the  south  coast  of  Jamaica. 
The  chief  operations  of  the  survey  were  the  charting  and  soimding 
off  to  the  100-fathom  line  the  coast  between  Port  Boyal  and  Morant 
point — a  work  of  difficulty,  owing  to  the  fierce  trade-winds  -which 
usually  blow  in  this  district.  In  the  latter  part  of  1873  yellow 
fever,  of  a  malignant  type,  broke  out  at  Kingston  and  Port  BoyaL 
Many  deaths  ensued,  and  among  the  victims  was  a  promising  young 
offioer,  Navigating-Lieutenant  Thompson,  attached  to  the  survey. 

Newfoundland,  —  Navigating-Lieutenant  William  Maxwell  and 
party,  in  the  hired  steam-vessel  Ovlnare,  have  been  actively  en- 
gaged in  various  localities.  On  the  south  coast  the  survey  pro- 
gressed 20  miles  to  the  eastward.  A  re-survey  of  Port  Hood  in 
Cape  Breton  Island,  owing  to  great  changes  in  the  depth  of  water  in 
certain  parts,  was  made  at  the  request  of  the  Government  of  the 
Dominion  of  Canada.  The  coast  of  Labrador  from  Cape  St.  Lewis  to 
the  latitude  of  54°  n.  was  also  examined,  the  prominent  head-lands 
fixed,  and  outlying  islands  surveyed.  The  short  time  during  which 
this  survey  can  be  profitably  prosecuted  makes  it  an  arduous  ser- 
vice. The  difficulties  of  the  season's  work  at  the  beginning  were 
further  enhanced  by  the  immense  number  of  icebergs  aground  along 
the  shore. 

Japan. — The  survey  of  the  coasts  of  Eiusiu  and  Nipon  is  abont  to 
be  resumed  by  Captain  St.  John  in  H.MS.  Sylvia,  This  ship  was 
commissioned  for  the  service  in  February  of  the  present  year, 
and  has,  therefore,  not  yet  reached  the  ground  for  snrveyii^ 
operations. 

Australia, — The  marine  surveys  of  the  shores  of  the  several  colo- 
nies are  steadily  progressing,  supported,  as  heretofore,  by  Colonial 
and  Imperial  funds. 

In  Western  Australia^  Navigating-Lieutenant  Archdeacon  and  his 
assistant  have  surveyed,  in  laborious  detail,  the  entrances  and 
approaches  to  Cockbum  sound,  Owen's  anchorage,  and  Gage  roads, 
with  the  view  to  certain '  harbour-works  in  the  interests  of  the 
colony.    The  service  on  thia  exposed  coast  in  whale-boats,  by  which 
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slender  means  the  duty  was  accomplished,  is  worthy  of  record.  The 
party  have  now  completed  the  northern  and  western  approaches 
to  Swan  river,  and  are  about  to  proceed  to  the  small,  but  rising, 
port  of  Champion  bay. 

In  S(mth  Australia  Staff-Commander  Howard  and  staff  have  com- 
pleted the  soundings  off  the  southern  shores  of  Kangaroo  Island. 
In  Spencer's  gulf  several  islands  and  dangers  seaward  of  Port 
Lincoln  were  examined  and  soundings  in  detail  taken.  The  coast- 
line from  Cape  Catastrophe  to  Point  Avoid,  the  inner  waters  of 
Coffin's  bay,  and  the  sea-coast  thence  to  Point  Drummond,  have 
also  been  surveyed.  Soundings  off  the  wild  line  of  coast  westward 
of  Cape  Catastrophe  are  now  in  progress. 

Victoria, — ^The  surveying  party  under  Staff-Commander  H.  J, 
Stanley  have  been  chiefly  employed  in  completing  the  coast-line 
of  King  Island  at  the  western  entrance  of  Bass  strait,  and  in 
sounding  around.  The  bank  of  soundings,  extending  seaward  from 
King  island  in  the  direction  of  Portland  bay,  was  found  to  extend 
30  and  40  miles  fom  the  coast,  and  then  to  drop  suddenly  to  depths 
greater  than  150  fathoms.  This  bank  of  soundings  should  afford 
material  aid  to  the  navigator  making  the  land  in  thick  weather. 

Queendand, — Staff-Commander  Bedwell,  in  the  hired  schooner 
Pearl,  aided  by  a  steam  launch,  is  steadily  working  northward.  Port 
Bowen,  Island  head.  Strong-tide  passages,  Shoal-water  bay.  Broad 
sound,  and  several  islands  of  the  Northumberland  group,  have 
been  included  in  the  year's  survey.  Navjgating-Lieutenant  Connor, 
detached  from  the  Pearly  has  been  employed  surveying  portions 
of  the  Brisbane  river;  also  the  entrance  of  Endeavour  river  in 
lat.  15^^"^  s.*  (here  Cook  refitted  the  Endeavour  in  1770,  after  nearly 
losing  the  ship  on  a  reef  in  the  neighbourhood).  Mr.  Connor,  aided 
by  a  boat  and  crew  provided  by  Captain  Moresby,  of  H.M.S.  Basiliskf 
has  surveyed  the  inner  edge  of  the  Warrior  reef  in  Torres  Strait,  and 
tlie  adjacent  coast-line  of  New  Guinea  as  far  as  the  Talbot  islands. 

ContrtbuHons  to  Hydrography, — ^Much  varied  and  useful  informa- 
tion, including  partial  surveys,  has  been  received  during  the  past 
year  from  officers  both  of  the  Eoyal  and  Mercantile  Marine. 

An  useful  sketch  survey  of  Amsterdam  Island,  in  the  South  Indian 
Ocean,  with  nautical  remarks ;  as  also  important  corrections  to  the 
reef  and  coast  features  of  Kandavu  Lsland  in  the  Fiji  group,  Pacific 


*  This  survey  shows  a  considerable  redaction  in  the  depth  of  water  at  the 
river's  mouth,  and  especially  in  the  small  anchorage  where  Cook  careened  and 
refitted  his  ship. 
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Ocean,  have  been  received  from  Commodore  Goodenough  and  his 
Navigating-Lieutenant  (Hosken)  in  H.M.S.  Pearl. 

Captain  Moresby,  in  H.M.S.  Basilisk^  and  his  Navigating-Liea- 
tenant,  T.  L.  Mouriljan,  have  largely  added  to  our  knowledge  of 
the  South-Eastem  coast  of  New  Qninea;  of  which  some  further 
details  are  given  in  a  subsequent  portion  of  this  Address,  under 
*  New  Guinea.'  Between  Bedscar  bay  and  Point  Hood  several  ooaat 
localities  were  examined,  and  a  detailed  survey  executed  of  a  capa- 
cious harbour,  which  was  named  Port  Moresby.  Proceeding  east- 
ward to  the  comparatively  unknown  region  between  New  Guinea 
and  the  Louisiade  Archipelago,  these  persevering  officers  succeeded 
in  tracing  a  clear  passage  (named  China  strait)  dose  past  the  east 
end  of  New  Guinea,  and  leading  apparently  to  a  clear  open  channel 
on  the  north,  named  in  compliment  to  the  First  Lord  of  the  Ad- 
nuralty,  Gk)6chen  strait.  Captain  Moresby,  in  his  homeward  route 
during  the  present  year  from  the  Australian  station,  where  he  has 
perfo(rmed  so  much  good  Hydrographic  service,  will  follow  up  the 
exploration  of  Goschen  strait  and  the  northern  shores  of  New  Guinea. 

In  the  Eastern  Pacific,  Lieutenant  S.  T.  Lecky,  r.njei.,  commanding 
the  Pacific  mail  steam-ship  Auracanioy  has  materially  added  to  the 
secure  navigation  of  the  western  part  of  Magellan  strait : — ^by  patient 
observation  of  the  several  transit  bearings  of  the  various  headlands 
between  Cape  Cross  Tides  and  Cape  Pillar  (a  distance  of  nearly 
100  miles),  made  in  his  several  voyages  through  the  Strait ;  and  these 
again,  combined  with  groups  of  sextant  angles  to  prominent  coast 
and  mountain  features  at  stated  distances  in  the  ship's  track,  have 
afforded  data  for  connecting  the  detached  labours  of  P.  P.  King, 
FitzBoy,  Stokes,  and  Mayne  (1825-1869)  in  this  now  rising  com- 
mercial highway.  Mr.  Lecky  has  also  furnished  valuable  notes  on 
parts  of  the  coast  of  South  America  between  Cape  Pillar  and  Gallao, 
including  a  dear  and  neat  survey  of  Tongoy  bay,  a  rising  port  near 
Coquimbo. 

On  the  West  Coast  of  Africa,  Mr.  E.  C.  Downer,  while  in  command 
of  the  EmUy  of  Glasgow,  on  a  trading  voyage  to  the  oil-iivers  in 
the  bight  of  Biafra,  made  painstaking  surveys  of  the  mouths  of 
the  Opobo  and  Quaebo  rivers,  heretofore  uncharted.  With  a  laud- 
able spirit  he  presented  his  labours  to  the  Admiralty,  and  they  are 
now  published. 

'  ChaUenger  *  Deep-Sea  Ihcploring  Expedition,  —  In  the  Address  of  my 
predecessor,  last  year,  the  general  scope  and  arrangements  of  this 
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•expedition  were  brieflj  set  forth.  It  mentioned  that  no  expense 
had  been  spared  to  render  the  Challenger  perfect  in  equipment; 
that  an  abundant  supply  of  instruments  and  apparatus  necessary  to 
-carry  out  the  physical  investigation  of  the  deep  sea  had  been  fur- 
nished, as  also  all  the  appliances  which  modem  science  could  suggest 
in  order  to  sound,  dredge,  and  obtain  the  temperature,  and  other 
•observations  at  the  greatest  depths  of  the  ocean. 

The  Challenger  had  then  reached  Bermuda,  after  having  visited 
Lisbon,  Gibraltar,  Madeira^  Teneriffe,  and  St.  Thomas  in  the  West 
Indies,  making  continuous  lines  of  deep  soundings  and  temperature 
observatioDs  throughout  the  several  tracks.  The  subsequent  move- 
ments comprise  a  voyage  from  Bermuda  to  Halifax  by  way  of  the 
banks  off  Sandy  Hook  on  the  coast  of  the  United  States,  and  the 
return  to  Bermuda ;  thus  crossing  the  Gulf  Stream  in  two  widely- 
spread  tracks;  thence  to  the  Azores,  Madeira,  Canary  Islands,  and 
St.  Vincent,  in  the  Cape  de  Verde  group.  From  St.  Vincent  a 
detour  towards  the  African  coast  was  made,  and  thence  to  St.  Paul 
Bocks  near  the  Equator,  palling  at  Fernando  Noronha  and  Bahia  ; 
^ence  to  the  Cape  of  Good  Hope,  touching  by  the  waj'  at  the  Tristan 
'd*Acunha  group. 

This  completed,  or  nearly  so  (depending  on  the  tracks  to  be  made 
in  the  homeward  route  in  1876-6),  the  Atlantic  exploration.  To 
record  in  the  limited  space  at  command  all  that  has  been  effected  in 
the  first  part  of  this  excellent  work  is  difficult ;  a  few  statistical 
details  will,  perhaps,  show  most  readily  the  great  amount  of  well- 
directed  labour  that  has  been  expended  in  carrying  out  the  leading 
objects  of  the  expedition. 

From  the  time  of  leaving  England  to  arrival  at  the  Ci^  of  €U)od 
Hope,  18,610  miles  of  ocean  have  been  traversed.  In  the  deep-sea 
^soundings,  174  casts  obtained,  and  the  nature  of  the  bottom  ascer* 
tained  in  each  case.  These  casts  vaiied  from  500  fathoms  to  3875 
fathoms,  the  latter  being  the  greatest  depth  observed ;  and,  what 
is  remarkable,  only  85  miles  from  the  land — that  of  St.  Thomas 
Island  in  the  West  Indies.  Of  the  proportion  in  number  and  depths 
*of  these  deep-sea  soundings  we  have — 

In  from  3150  to  3000  fathoms,    3  soundings  obtained. 
„       3000  „  2500        „        36  „ 

„       2600  „  2000        „        42 
„       2000  „  1500        „        30  „ 

1500  „  1000        „        37  „ 


1000,,     500        „        25 
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At  sixty  stations,  serial  temperatures  of  the  ocean  were  obserred, 
generally  at  every  100  fathoms'  depth  to  1500  &thoms  below  the 
gurfiaoe,  the  hattom  temperature  being  obtained  at  the  same  time.* 

At  six  stations,  in  depths  varying  from  3150  to  1000  £sithonLS,  and 
at  twenty  stations  below  the  latter  depth,  the  dredge  or  the  trawl 
was  sent  to  the  bottom,  and,  in  most  cases,  fruitful  work  for  the 
naturalist  was  obtained. 

G^graphical  and  physical  science  have  rarely  received  contribn- 
tions  of  wider  significance  and  importance  than  those  derived  from, 
the  Challenger  Expedition.  The  reports  of  Captain  Nares  on  this 
Atlantic  Ocean  exploration  have  been  printed  by  the  Admiralty 
and  circulated  among  learned  bodies  and  individuals  as  well  as 
among  those  interested  commercially  in  deepnsea  telegraphy.  The 
salient  matters  touched  on  in  these  reports  may  not  prove  unin- 
teresting in  this  Address. 

With  reference  to  depth,  the  greatest  found — 

In  the  North  Atlantic  Ocean  was      ..      ..      3875  fathoms 
„      South  Atlantic  Ocean      2650       „ 

With  reference  to  temperature,  the  lowest  observed  at  sea 
bottom  was — 

In  North  Atlantic  [3025  fathoms]       ..     34°-4  Fahrenheit 
„   Equatorial  Kegion  [2475  fathoms]        32°-4  „ 

„   South  Atlantic  [2325  fathoms]       ..     32°-9  „ 

In  the  North  Atlantic  Ocean  the  most  striking  temperature  resulted 
are,  (1.)  that  below  the  upper  60  or  80  fathoms,  all  the  water,  as  far 
north  as  the  40th  parallel  of  latitude,  is  warmer  than  that  at  the  same 
depth  at  the  Equator.  [A  slight  exception  to  this  general  law  was 
found  at  Bermuda.] 

(2.)  The  mean  temperature  of  the  upper  1500  fathonois  is  4J" 
warmer  than  that  at  the  Equator. 

(3.)  The  temperature  of  the  bottom  water  is  about  35°  (ranging, 
from  35°'6  on  the  African  to  34''-9  on  the  American  side  of  the 
Atlantic),  while  at  the  Equator  it  is  2°'6  colder. 

(4.)  At  the  Equator  the  temperature  decreases  rapidly  with  the 
depth.  At  60  fathoms  below  the  surface  the  temperatui*e  is  the 
same  as  at  Madeira,  with  the  same  depth,  namely,  61°*5. 

*  The  whole  of  the  soandings  given  above,  and  alao  the  serial  tempermtoret, 
were  succeBsfully  made  with  BpecioUy  prepared  hempen  80unding>liDe.  This 
line  IB  one  inch  in  circumference,  has  a  breaking  strain  of  about  15  cwt.,  and 
weighs  IS}  lbs.  the  100  fSetthoms.  The  bottom  temperatures  were  obtained  during 
the  soimdhig  operation.  The  serial  temperatures  were  obtained  with  the  same 
description  of  line,  but  by  a  separate  observation. 
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From  a  position  260  miles  north  of  St  Thomas,  and  thence  to  the 
Gulf  Stream,  a  distance  of  1000  miles,  a  warm  stratum  of  water  (of 
temperature  62°  to  66"^  Fahr.)  underlies  that  affected  by  solar  heat 
and  other  causes.  With  a  maximum  thickness  of  380  fathoms — or 
330  &thoms  thicker  than  the  corresponding  stratum  southward — the 
same  warm  stratum  was  found  to  extend  within  280  miles  of  the 
Azores,  when  it  is  suddenly  lost.  The  origin  or  moTement  of  this 
immense  body  of  water  is  obscure ;  but  Captain  Nares  considers  that 
as  its  thickest  part  joins  the  warmer  water  of  the  Gulf  Stream,  it  is 
evidently  connected  with  it,  and  probably  is  an  offshoot ;  also  that  as 
the  southern  and  eastern  boundaries  of  this  enormous  store  of  heat, 
extending  as  it  does  2250  miles  from  the  Gulf  Stream,  and  remaining 
so  steadily  at  the  same  temperature ;  it  may  be  safely  predicted  as 
being  produced  by  that  stream,  and  to  stretch  across  the  Atlantic 
to  the  European  shores  north  of  the  Azores. 

With  respect  to  the  Gulf  Stream,  the  serial  temperature  observa- 
tions show  that  it  is  extremely  superficial,  extending  only  100  £9tthoms 
below  the  surface. 

Among  the  notable  results  of  the  surface-current  observations  are 
the  following : — ^When  the  Equatorial  current  was  running  to  the 
westward  on  the  surface  0*75  knot  an  hour,  at  a  depth  of  50  fathoms 
the  rate  had  decreased  to  0*4;  and  at  75  fathoms  there  was  still 
water. 

Considerable  difficulty — as  had  been  anticipated— was  experienced 
in  making  sounding  and  current  observations  in  the  Gulf  Stream. 
Captain  Nares'  Beport  is  of  special  interest  in  these  practical  details. 
On  one  occasion,  while  sounding  in  this  ocean  river,  the  ship  had  to 
be  steamed  at  the  rate  of  three  knots  an  hour  to  keep  up  to  the 
sounding  line. 

After  refit  at  the  Cape  of  Good  Hope,  the  ChaUenger  sailed  in  the 
middle  of  December  (1873)  in  further  prosecution  of  the  voyage  of 
research.  The  route  selected  was  by  way  of  Prince  Edward,  Crozet, 
Kerguelen,  and  Heard  islands ;  thence  southward  to  the  Antarctic 
Circle;  returning  northward  to  Melbourne,  Australia — the  time 
occupied  being  exactly  three  months,  and  the  distance  traversed 
7640  miles. 

In  addition  to  the  several  deep-sea  soundings  made  in  the  solitary 
seas  here  traversed,  much  additional  geographical  detail  was  collected 
of  the  several  groups  of  islands,  more  especially  at  Kerguelen  and 
Heard  islands.    The  ChaUenger'a  visit  to  these  remote  and  desolate 
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«pots  was  of  special  value  in  relation  to  the  Transit  of  Yenus  Expedi- 
tion, chosen  as  they  were  by  British  astronomers  as  the  most  important 
stations  for  their  purpose  in  the  Sonth  Indian  Ocean.  The  difficulty 
presented  itself  as  to  the  security  of  anchorage  for  the  ships  convey- 
ing the  parties,  and  for  communication  between  the  ships  and  ^e 
latter  when  engaged  in  their  astronomical  duties.  Our  knowledge 
of  Kerguelen  Island,  heretofore,  was  chiefly  drawn  &om  the  limited 
survey  made  by  Cook  in  his  third  voyage  of  discovery,  in  1776,  and 
from  the  visit  made  by  Sir  J.  C.  Boss,  in  1840,  when  on  his  voyage 
of  magnetical  research  in  the  Antarctic  seas. 

Christmas  harbour,  in  the  extreme  north  of  the  island,  whidi 
was  the  chief  haven  for  these  two  noted  expeditions,  had  thus 
become  classic  ground,  and  was  originally  selected  as  the  primary 
station — a  second  or  auxiliary  station  being  destined  for  Heard  Island. 
Doubts,  however,  had  arisen  as  to  the  suitability  of  the  latter  wild, 
outlying  mountainous  cluster,  both  with  reference  to  the  secnrity 
of  anchorage  near  its  shores  and  the  prevailing  climate.  To  the 
Challenger  was  allotted  the  solution  of  these  important  questions, 
and  well  has  it  been  effected.  The  entire  absence  of  shelter  for  the 
ship,  the  difficulties  that  would  be  experienced  in  commonicatiiig 
with  the  observing  party,  and  the  slender  chance  of  fine  weather,  are 
olearly  set  forth  in  Captain  Nares*  Eeport  of  his  proceedings.  Heard 
Island  has,  therefore,  been  rejected  on  these  grounds  as  unsuitabla 
Fortunately  the  Challenger's  experienced  surveying  staff  were  enabled, 
during  a  few  days  of  occasional  fine  weather  in  the  eighteen  days  to 
which  their  visit  was  extended,  to  chart  a  large  portion  of  the  east 
and  south  shores  of  Kerguelen  Island.  Several  good  anchorages, 
at  remote  distances  from  Christmas  harbour,  were  examined ;  and 
thus  a  choice  of  observing  stations,  with  various  aspects  and  vuious 
conditions  of  climate  under  prevailing  winds,  are  open  to  the 
Astronomical  Expedition  just  about  to  leave  our  shores.  The 
weather  experienced  at  Kerguelen  Island  compares  with  that  <^ 
England  in  winter ;  but,  in  the  favoured  parts,  the  sky  is  mxx^ 
frequently  clear  than  it  is  at  home  in  that  season. 

The  full  report  by  Captain  Xares  on  this  head  will  be  greatly 
valued  by  all  interested  in  this  national  enterprise. 

The  secure  anchorages  taken  up  by  the  Challenger^  after  leaving 
Christmas  harbour,  were  Fuller  and  Hopeful  harbours  and  Betsey 
cove  in  Accessible  bay,  on  the  east  coast;  Oreenland  bay  and  Island 
harbour  in  Eoyal  sound,  on  the  south  coast  of  the  island.  A  lofty 
range  of  mountains  runs  through  the  whole  extent  of  the  island  in 
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a  north-west  and  south-east  direction,  with  nnmerons  spurs  spread- 
ing out  on  each  side.  The  highest  peak,  which  is  near  the  south  coast, 
attains  a  height  of  6100  feet,  and  was  named  after  the  illustrious 
naTigator  Boss.  Another  lofty  range,  of  3200  feet,  near  Accessible 
hay,  was  named  after  Crozier,  the  able  colleague  of  Boss.  A  central 
mass  whose  summit  was  4000  feet  high,  and  with  a  glacier  descend- 
ing to  the  sea  on  either  side  of  the  island,  was  appropriately  named 
after  one  to  whom  the  Challenger  Expedition  is  mainly  indebted — 
Admiral  Bichards. 

Quitting  Heard  Island  on  the  7th  February,  the  Challenger's 
course  was  shaped  to  the  sjs.e.  :  on  the  11th  the  first  iceberg  was  met 
in  60^  30'  s. ;  and  on  the  night  of  the  13th,  during  a  fog  and  light 
breeze,  the  ship  ran  into  the  edge  of  the  open  pack-ice,  in  65^  30'  s. 
On  the  following  day  the  bottom  was  dredged  in  1675  fathoms — 
1^  mile  from  the  edge  of  the  pack ;  in  this  position  numerous  ice- 
bergs were  visible,  both  in  the  pack  and  around,  nearly  all  table- 
topped.  On  the  16th  the  Antarctic  Circle,  in  78°  20'  e.,  was  crossed, 
the  western  edge  of  the  pack-ice  having  been  followed  since  the 
night  of  the  13th.  At  this  extreme  southern  position  the  weather 
was  "  wonderfully  clear,"  no  pack-ice  in  sight  except  to  the  north- 
ward, and  had  there  been  land  of  any  altitude  within  50  miles  of 
the  ship  in  an  easterly  or  southerly  direction,  it  must  have  been 


Working  away  to  the  eastward,  occasionally  in  sight  of  the  pack 
and  strong  stream  ice  and  many  icebergs,  a  position  in  lat.  64°  18'  s. 
and  94°  47'  e.,  or  20  miles  west  of  Wilkes*  Termination-land,  was 
reached,  when  soundings  were  obtained  in  1300  fathoms — ^brown 
ooze — the  weather  very  fine  and  clear,  with  no  appearance  of  land 
in  any  direction.  After  experiencing  a  heavy  gale  on  the  follow- 
ing day  from  the  south-east,  accompanied  with  its  usual  thick 
weather  and  heavy  snow-squalls — requiring  consummate  seaman- 
ship for  the  management  of  the  ship,  surrounded  as  she  was  by 
icebergs — the  Challenger,  on  the  25th,  again  stood  in  for  the  pack,  and 
penetrated  a  mile  within  its  edge,  wishing  to  get  as  near  Termi- 
nation-land as  possible ;  while  in  the  pack,  and  at  noon,  with  a 
very  clear  sky  to  the  southward  and  eastward,  and  within  15  miles 
to  the  westward  of  the  assumed  position,  there  was  no  appearance 
of  land  of  any  kind. 

On  the  26th  February,  when  in  lat  62°  26'  s.,  and  96°  44'  e., 
soundings  were  obtained  in  1975  fathoms,  yellowish  mud;  this  was 
the  deepest  water  found  since  leaving  the  Cape  of  Qood  Hope. 
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The  trawl  at  this  depth  brought  up  numerous  specimens  of  animal 
life.  At  the  surface  the  sea  temperature  was  33°;  at  100  ^thorns, 
31°  9';  at  150,  34°;  and  at  200  fathoms,  34°.  Another  strong 
gale  with  blinding  snow  was  here  experiejioed.  Fortunately,  jnst 
before  dusk  a  lai^e  iceberg  was  seen,  the  ship  was  hove-to  with  a 
close-reefed  spanker  and  steam  up  under  its  lee,  and  remained  in 
comparative  security  under  this  friendly  breakwater.  A  cour^  to 
the  north-east  was  now  shaped,  away  from  this  inhospitable  region ; 
and,  after  passing  the  last  iceberg  on  4th  March,  in  53°  17'  s.  and 
109°  23'  £.,  the  Challenger  arrived  in  Melbourne  on  17th  March. 

Notwithstanding  the  severity  of  the  climate,  both  in  regard  to 
the  strength  of  the  wind  and  the  great  cold  so  frequently  experi- 
enced, 15  ocean  soundings  were  obtained  in  depths  varying  from 
1260  to  2600  fathoms.  Serial  temperatures  at  13  stations,  dredging 
at  12,  and  trawling  at  6,  further  followed,  the  results  to  the  Natu* 
ralists  of  the  Expedition  having  the  highest  interest. 

In  the  field  of  terrestrial  magnetism,  much  labour  has  been 
bestowed  from  the  time  of  the  Challenger  leaving  England.  The  ele- 
ments of  declination,  inclination,  and  intensity  are  daily  observed 
at  sea,  as  well  as  at  the  several  ports  visited.  The  Magnetic  staff 
includes  Commander  Madean,  Lieutenant  Bromley,  and  Navigating- 
Lieutenant  Tizard,  ^1  well-trained  and  competent  observers. 

Captain  Nares'  observations  on  the  ice  and  climate  of  the  Antarctic 
Sea  passed  through  in  his  ship  are  of  interest.    He  says : 

"  The  icebergs  met  with  by  us  were  usually  from  a  quarter  to 
half  a  mile  in  diameter,  and  about  200  feet  high.  The  highest 
measured  was  248  feet,  but  it  was  evidently  an  old  berg  floating  on 
a  large  base.  The  largest  was  seen  furthest  south  in  lat.  66°  40' :  it 
was  certainly  three  miles  in  length,  and  was  accompanied  by  several 
others  nearly  as  large.  They  were  all  remarkably  clear  of  rocks  or 
stones,  although,  each  time  we  have  dredged,  sufficient  evidence 
was  brought  up  to  skew  that  the  bottom  of  the  sea  is  fairly  paved 
with  the  d6bris  brought  by  them  from  Antarctic  lands.  Li  shape 
they  were  nearly  always  tabular,  the  original  top  surfiekce  of  the 
glacier  remaining  uppermost,  or  inclined  at  a  slight  angle  to  the 
horizon.  It  is  remarkable  how  few  were  feUen  in  with  to  the  west- 
virard  of  the  80th  meridian  of  east  longitude,  or  to  the  northward  of 
the  pack-ioe  we  met  there,  which  I  believe  to  have  been  a  detached 
patch,  similar  to  that  sailed  through  by  Eoss  in  1841. 

"  To  the  eastward  of  92°  e.  long,  icebergs  were  very  numerous, 
and  continued  so  as  we  ran  to  the  eastward,  even  when  we  were 
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at  a  distanoe  from  tbe  pack.  Their  absence  further  to  the  westward, 
between  70°  and  80°  e.  long.,  except  when  close  to  the  pack-edge, 
was  60  marked,  that,  coupled  with  their  absence  on  the  same  meri- 
dians in  lower  latitudes,  as  shown  by  the  ice-chart,  I  am  led  to 
believe  that  there  can  be  no  land  for  a  considerable  distance  south 
in  that  neighbourhood;  and  that  a  very  high  latitude  could  be 
gained  there  if  desired. 

**  Temperature, — When  at  the  pack-edge  the  temperature  of  the 
water  was  always  between  28°  and  29°,  just  sufficiently  warm  to 
melt  salt-water  ice  very  slowly,  but  to  have  no  effect  on  the  fresh- 
water berg-pieces.  At  a  short  distance  from  the  pack  the  surface- 
water  rose  to  32°,  but  at  a  depth  of  40  fathoms  we  always  found 
the  temperature  to  be  29° ;  this  continued  to  300  fEithoms,  the  depth 
in  which  most  of  the  icebergs  float,  after  which  there  is  a  stratum  of 
slightly  warmer  water  of  33°  or  34°.  Whilst  in  the  neighbourhood 
of  the  ice,  between  the  13th  and  25th  February,  the  temperature  of 
the  air  ranged  between  34*8°  and  21*5°  Fahr.,  the  mean  being 
31*5° ;  a  slightly  colder  climate  in  an  average  latitude  of  64°  s. 
than  is  found  in  the  month  of  August  in  the  Arctic  Seas  in 
latitude  74°  n.  ' 

*^  Barometer. — The  barometer  ranged  between  29*22  and  28*52 

inches;  when  steady  at  28*80  or  28*90  inches,  fine  weather  was 

experienced.     It  rose  quickly  to  about  29*10  inches  the  day  before 

the  occurrence  of  each  gale,  and  commenced  to  Ml  previous  to  the 

.  wind  increasing. 

**  The  gales  were  also  foretold  by  the  unusual  clearness  of  the 
atmosphere :  the  first  blew  from  the  eastward,  shifting  to  the  south- 
ward ;  the  second  from  the  northward,  shifting  to  west. 

**  The  prevailing  winds  were  from  the  eastward.  The  sky  was 
overcast  for  seven  days  out  of  fourteen ;  but  we  obtained  sights  on 
all  but  three  days. 

"  Whales,  Ac, — A  great  number  of  fin-backed  whales  and  penguins 
were  sighted  whilst  we  were  near  the  edge  of  the  pack ;  the  former 
appeared  to  congregate  most  on  the  sheltered  bights  of  the  pack. 
Very  few  sperm-whales  were  seen,  and  no  seals  or  sea-elephants." 

Summary, — The  trsual  Tide  Tables,  Light  Lists,  and  Hydro- 
graphical  Notices,  have  been  published  during  the  year.  Among 
the  larger  works  are :  *  Eed  Sea  Pilot  *  (new  edition),  from  Suez  and 
Akabah  to  the  Straits  of  Bab-el-mandeb,  and  thence  to  Aden.  Vol.  i. 
*  Mediterranean  Pilot,'  which  contains  Gibraltar  Strait^  Coast  of 
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Spain,  African  Coast  to  Gulf  of  Kabes,  together  with  the  Balearic, 
Sardinian,  Sicilian,  and  Maltese  islands.  'South  America  Pilot,^ 
Part  I.  (new  edition),  extending  from  French  Guiana  to  Cape 
Virgins,  with  the  Falkland  and  South  Shetland  islands.  A  reTiaed 
edition  of  the  principal  ports  on  the  East  Coast  of  the  United  States 
of  America;  new  editions  of  the  'Channel  Pilot,'  Part  I.,  and 
*  North  Sea,'  Part  III. ;  useful  Geographical  information,  relating  to 
several  islands  in  the  Pacific  Ocean  and  to  the  South-east  part  of  New 
Guinea,  will  be  found  among  the  Hydrographic  Notices. 

Among  the  77  new  Charts  published  since  the  last  Beport,  the  Ice 
chart  for  the  Southern  Hemisphere  deserves  notice.  This  chait, 
originally  compiled  in  1866,  has  since  received  important  additions 
as  to  the  positions  of  drifting  icebergs,  and  is  now  engraved  on 
copper.  The  movements  of  the  enormous  masses  of  ice  thrust  o«t 
and  rent  from  the  Antarctic  coasts,  as  shown  on  this  chart,  aie 
worthy  the  attention  of  Physical  Geographers. 

1620  Sheets  have  received  corrections  and  additions  during  tie 
past  year,'and  the  number  of  Charts  printed  for  the  Boyal  Navy  and 
the  general  public  has  been  187,248. 

During  the  past  year  the  Hydrographical  Department,  and  indeed 
the  Admiralty  Surveying  Service  at  large,  has,  through  death  ai^ 
retirement,  lost  two  of  its  most  distinguished  members,  the  Superin* 
tendent  of  charts.  Captain  Hoskyn,  and  its  esteemed  chief.  Admiral 
Eichards. 

Captain  Hoskyn  had  served  long  in  the  regular  line  of  the  Na^d 
service  as  well  as  on  Foreign  and  Home  surveys.  With  a  richly- 
stored  mind,  a  well-r^ulated  temperament,  and  unwearied  powets 
of  application,  he  was,  fortunately  for  Hydrography,  in  1865,  selei^ed 
to  fill  the  responsible  office  of  Superintendent  of  charts.  Bj  the 
remarkably  efficient  and  genial  manner  in  which  he  performed  his 
duties^  the  esteem  and  friendship  of  all  those  who  were  associated 
or  came  in  contact  with  him  in  official  life,  were  secured,  and  few 
men  have  died  more  r^retted  than  Bichard  Hoskyn. 

The  loss,  through  retirement,  of  Admiral  Eichards, — who  in  his 
position  of  Hydrographer  (extending  over  a  period  of  ten  years,  and 
those  years  of  very  stirring  times)  had  secured  the  respect,  the  con> 
fidence,  and  the  grateful  feelings  of  every  member  of  the  Surveying 
Service, — cannot  be  over-estimated.  That  ready  appreciation  of 
fellow-workers,  devotion  to  duty,  and  earnestness  for  the  ad^vance- 
ment  of  Hydrographic  science,  all  characteristics  of  the  man,  ren- 
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dered  Admiral  Bichards  a  worthy  follower  of  preceding  occnpanta 
of  the  office  and  a  bright  example  to  our  rising  school  of  Naval 
officers.  The  Admiral,  in  retiring  from  the  post  of  Hydrographer 
of  the  Admiralty,  carries  with  him  wishes  that  he  may  enjoy  many 
years  of  fully-restored  health,  and  the  assurance  that  the  remem- 
brance of  his  efficient  services  to  Hydrography  and  kindly  manner 
to  all  ranks  will  not  be  readily  forgotten  by  his  old  Staff,  ashore  and 
afloat 

Indian  Marine  Surveys. — A  most  interesting  fact,  connected 
with  the  progress  of  hydrographical  research  during  the  year,  is 
the  resumption  by  the  Government  of  India  of  Marine  Surveys, 
which  have  been  almost  entirely  in  abeyance  since  the  abolition  of 
the  Indian  navy,  soon  after  the  Government  of  India  was  trans- 
ferred from  the  East  India  Company  to  the  crown. 

Captain  Taylor,  of  the  late  Indian  navy,  has  been  employed  since 
last  year  under  the  Government  of  India,  and  has  submitted  an 
elaborate  review  of  all  existing  charts  and  materials  for  charts  of 
the  coast  from  Pakchan  estuary  at  the  southern  extremity  of  Tenas- 
serim  to  Sonmiani  Bay,  west  of  Kurachee,  including  all  the  islands 
of  the  Bay  of  Bengal,  the  Laccadives,  Maldives,  &o.  He  has  also 
matured  and  submitted  to  the  Government  of  India  a  scheme  to 
supplement  and  perfect  existing  charts,  by  working  up  materials 
not  yet  utilized,  and  by  fresh  surveys,  and  has  proposed  an  agency 
for  carrying  out  his  plan,  which  is  now  before  the  Secretary  of 
State. 

There  can  be  no  doubt  that  such  a  plan  as  Captain  Taylor's  would 
not  only  fill  up  many  a  void  in  our  knowledge  of  these  coasts,  but 
would  perfect  and  bring  up  to  date  the  admirable  work  which  has 
given  to  many  officers  of  the  late  Indian  navy  an  historical  name 
in  the  annals  of  hydrographical  science.  It  would  carry  that  work 
to  depths  inaccessible  to  the  less  perfect  mechanical  appliances 
which  were  available  to  earlier  surveyors,  and  would  help  to  settle 
many  vexed  questions  regarding  average  sea-levels,  elevation  and 
depression  of  coasts,  changes  of  harbour  waters,  and  tidal  pheno- 
mena of  great  scientific  as  well  as  commercial  importance. 

It  may  be  hoped  that  Captain  Taylor's  plan  will  be  approved  of 
by  the  Secretary  of  State,  in  time  to  enable  him  to  commence 
operations  early  in  the  next  season. 

New  Publications. — The  Indian  Directory, — Connected  with  the 
subject  I  have  just    mentioned    is  the    East   India  Directory, 
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compiled  by  Captain  Taylor,  of  which  the  first  volume  has  been 
published  this  year.  This  important  compilation,  founded  on 
the  well-known  Directory  of  the  late  Captain  Horsburgh,  has, 
however,  been  almost  entirely  rewritten,  and  copious  and  valuable 
additional  information  given.  The  latest  information  regarding  the 
coasts  and  general  hydrography  of  the  Indian  Ocean  has  been 
patiently  and  diligently  collected  and  embodied  in  the  work, 
numerous  maps  illustrative  of  the  chapters  on  passages,  winds  and 
currents,  and  the  tidal  and  glacial  phenomena,  have  been  introduced, 
and  an  entirely  new  section  has  been  devoted  to  the  Suez  Canal 
route,  now  daily  increasing  in  importance.  The  subject  of  steamers' 
passages  has  received  due  attention,  and  that  of  the  winds,  cyclones, 
and  general  meteorology,  brought  up  to  the  standard  of  our  pre- 
sent knowledge.  The  book,  while  containing  so  much  additional 
matter,  has  been  much  reduced  in  bulk — in  itself  a  great  boon 
to  the  navigator;  a  clear  type  being  adopted,  with  the  admi- 
rable system  of  putting  the  leading  words  in  conspicuous  type, 
long  since  adopted  by  the  Admiralty.  I  trust  that  the  author's 
new  duties  will  not  delay  the  appearance  of  the  concluding 
volume. 

FetermanrCs  *  Geographische  Mittheilungen,^ — This  valuable  journal 
still  maintains  its  high  position  among  the  serial  publications 
devoted  to  geographical  science.  Since  the  last  Presidential 
Address,  many  important  papers  have  been  produced,  recording  the 
progress  of  exploration  and  investigation,  accompanied  by  well- 
executed  maps,  delineating  the  country  visited  by  travellers  and 
the  results  of  their  observations,  or  illustrating  the  physical  con- 
formation of  the  earth's  surface,  or  its  divisions  for  administrative 
purposes. 

The  very  able  articles,  referred  to  by  my  predecessor  last  year, 
upon  Arctic  geography  and  exploration,  by  the  editor,  have  been 
continued,  recording  the  progress  of  the  various  expeditions  under- 
taken by  the  different  European  nations  and  the  United  States, 
with  the  additions  to  our  knowledge  of  those  regions  resulting 
therefrom.  These  include  a  description  of  the  various  kinds  of 
drift-wood  collected  on  the  shores  of  Nova  Zembla,  with  a  view  of 
ascertaining  the  direction  and  extent  of  the  currents,  the  tempera- 
tures and  physical  phenomena  observed  on  board  the  Albert,  at 
Spitzbergen,  in  1872;  a  very  complete  account  of  the  expedition 
into  Smith's  Sound,  under  the  late  Captain  C.  F.  Hall ;  numerous 
letters  from  the  fifth  Swedish  expedition,  at  Spitzbergen,  under  the 
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command  of  Professor  Nordensldold ;  and,  lastly,  a  resume  of  the 
Arctic  campaign  in  1873. 

Professor  Mohn  has  followed  up  his  previous  paper  on  the  tem- 
perature of  the  seas  between  Greenland  and  Europe  by  a  valuable 
essay  on  the  Climatology  and  Meteorology  of  the  waters  surrounding 
Nova  Zembla. 

With  regard  to  Asia,  several  interesting  letters  from  the  officers 
and  others  of  the  Bussian  expedition  to  E^va  have  appeared  in 
the  '  Mittheilungen ;'  Baron  Bichthofen  also  records  his  journey 
through  China,  and  Dr.  Hirth  describes  the  province  of  Quang-tung ; 
some  letters  are  also  published  from  Captain  Prjevalsky,  on  the 
Ethnology  and  Physical  Characteristics  of  Mongolia  and  Tibet, 
with  a  valuable  itinerary  of  the  road  from  TJrga  to  Lassa. 

A  supplement  is  devoted  to  an  exposition  of  the  important  con- 
tribution to  our  knowledge  of  the  interior  of  Africa  between  Natal 
and  the  Zambesi,  performed  by  Carl  Mauch  between  1865  and 
1872 ;  and  another  contains  four  exhaustive  reports  on  the  Physical 
Configuration,  Vegetation,  Geological  Productions,  and  the  People 
of  the  Caucasus,  by  Dr.  Badde,  director  of  the  Imperial  Museum  at 
Tiflis. 

Among  other  papers  on  Africa  may  be  noticed  a  report  of  a  new 
exploration  of  the  Libyan  Desert  by  Gerhard  Bohlfs,  Ernest 
Mamo's  researches  on  the  Upper  Nile,  and  Dr.  Nachtigal's  routes 
on  the  Bahr-el-Ghazal. 

The  discoveries  of  Giles,  and  Gosse  and  Warburton  in  Central 
Australia,  to  the  west  from  the  line  of  electric  telegraph,  are  each 
recorded  as  far  as  information  has  been  received.  Dr.  Bemouilli 
contributes  an  interesting  paper  on  a  journey  in  Guatemala  in 
1870. 

The  results  of  the  Challenger  expedition,  principally  relating  to 
the  temperature  of  the  North  Atlantic  Ocean  at  various  depths,  as 
far  as  they  have  been  made  known,  are  condensed  and  illustrated  by 
.a  map. 

Italy. — I  am  indebted  to  our  much-esteemed  honorary  corre- 
sponding member,  the  Chevalier  Cristoforo  Negri,  for  the  following 
details  of  geographical  progress  in  Italy  : 

The  Military  Topographical  Institute  (the  branch  resident  at 
JPlorence  of  the  General  Staff,  which  is  stationed  at  Bome)  has  con- 
tinued its  geodetic  labours  with  zeal  and  ability,  and  now  little 
remains  to  complete  the  great  fundamental  map  of  the  whole  of 
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Italy  and  Sicily.  The  map  of  Sardinia,  compiled  from  the  researches 
and  at  the  private  expense  of  the  late  General  Alberto  La  Marmora, 
has  not  yet  been  revised.  The  publication  of  maps  has  also  con- 
tinued, great  use  being  made  of  the  method  of  engraving  by  photo- 
graphy, introduced  by  General  Avet. 

The  Boyal  Marine  has  confined  its  labours' almost  exclusively  icy 
the  Adriatic  (in  connection  with  the  Imperial  Austro-Hungarian 
Marine),  and  the  chart  of  the  Gran  Cabotaggio,  which  dates  back- 
more  than  half  a  century,  will  be  greatly  improved.  It  will  then 
be  necessary  to«think  about  a  maritime  chart  of  Sicily  and  the  West 
of  Italy ;  the  English  and  French  maps  leaving  much  to  be  desired, 
as  is  frequently  found  to  be  the  case.  The  geological  map  is  also- 
progressing,  though  slowly,  owing  to  the  want  of  a  staff  of  paid 
subalterns.  Some  provinces  (as,  for  instance,  Forli)  have  published 
voluminous  scientifLC  monographs  on  their  territory.  The  nume- 
rous works  and  projects  for  railways  and  canals  have  made  us  better 
acquainted  with  the  hypsometry  of  Italy. 

The  Alpine  Club  has  now  its  branches  in  nearly  all  parts  of  Italy, 
and  the  travels  of  many  of  its  members  furnish  valuable,  though 
unconnected  and  fragmentary,  materials  for  the  science  of  geology. 

The  botanist  Dr.  Odoardo  Beccari,  subsidised  by  the  town  of  Genoa 
and  the  Italian  Geographical  Society,  continues  his  excursions  in 
the  south-east  of  Malaysia,  and  in  some  parts  of  New  Guinea,  and 
sends  rich  collections  to  Italy — ^both  to  Genoa  and  to  Rome.  Con- 
cerning the  explorations  of  this  inde&tigable  savant,  in  New  Guinea 
and  the  neighbouring  islands,  I  shall  give  a  further  account  in  a 
subsequent  section  of  this  Address. 

The  Italian  Geographical  Society  is  concentrating  its  resources,, 
and  preparing  to  send  a  scientific  expedition  to  Shoa,  where  it  will 
receive  the  support  of  the  Prince  of  that  country,  who  has  sent  an 
envoy  to  Bome.  The  expedition  would  proceed  in  a  westerly  or 
south-westerly  direction  from  Caffa,  or  Kaffa,  into  an  unknown 
region.  The  expedition  will  be  commanded  by  the  naturalist 
Antinori,  who  has  already  visited  the  south-western  affluents  of  the 
White  Nile  and  the  country  of  Bogos,  and  Lieutenant  Parent,  who 
accompanied  Nordenskiold  to  Spitzbergen  two  years  ago. 

The  Society  is  continually  increasing  in  numbers,  and  we  may 
hope  that  any  re-organisation  which  may  be  in  contemplation 
will  maintain  and  extend  its  sphere  of  usefulness.  The  actual 
effective  president  is  Signer  Correnti,  Councillor  of  State;  and 
Sig^nor  N^pi  enjoys  the  title  of  Perpetual  President  and  Founder ;. 
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but  every  lover  of  geography  will  regret  that,  owing  to  his  absence 
from  Rome,  and  other  causes,  he  now  takes  no  part  in  the  direction. 

Arctic  Exploration. — The  hope  expressed  by  my  predecessor 
that  the  year  1874  wonld  see  the  despatch  of  an  exploring  expedi- 
tion to  Smith  Sound,  has,  I  regret  to  say,  but  little  chance  of  being 
realised.  The  joint  Arctic  Committee,  appointed  by  the  Boyal 
Society  and  our  own  Society,  for  the  purpose  of  preparing  a  state- 
ment of  the  valuable  results  to  science  that  might  be  expected 
from  such  an  expedition,  held  various  meetings  during  the  summer 
of  1873 ;  and  on  the  6th  of  November  the  Council  of  the  Boyal 
Society  nominated  several  of  their  body  to  co-operate  with  ns  in 
representing  to  the  Government  the  desirability,  in  the  interests 
of  science,  of  such  an  Expedition.  A  joint  deputation  from  the  two 
Societies  *  to  the  Government  was  soon  after  resolved  upon,  to  which 
representatives  of  the  British  Association  and  the  Dundee  Chamber 
of  Commerce  were  to  be  added,  btit  in  reply  to  my  application  to 
the  late  Prime  Minister  for  permission  to  wait  upon  him,  I  received 
the  following  letter : — 

"  10,  Downing  Street, 

«'Mt  D.AB  SlB  B.  PbBBK,  "^*^  ^""^^  "73. 

'*  I  have  now  been  able  to  consult  my  colleagues  with  reference  to  the 
request  which  you  have  conveyed  to  me  on  the  subject  of  the  proposed  Depu- 
tations from  the  Royal  Society,  the  Royal  Geographical  Society,  the  British 
Association  for  the  Advancement  of  Science,  and  the  Dundee  Chamber  of 
Commerce,  to  present  Memorials  praying  the  Government  to  undertake  an 
Arctic  Expedition. 

''  1  must  recall  to  your  attention  that  the  Government  decided,  during  the 
present  year,  that  no  further  voyage  of  discovery  should  be  undertaken  until 
the  voyage  of  the  ChaUenger  should  be  completed.  It  was  on  this  broader 
ground  that  they  decided,  and  not  on  the  narrower  ground  only,  of  the  actual 
state  of  the  particular  question  of  Arctic  Expl(»ation. 

"  I  would  remind  you  that  the  operations  of  the  survey  are  at  present  veiy 
incomplete.  By  survey  I  mean  generally  the  examination  of  coasts  more  or 
less  available  for  trade  and  general  intercourse.  These  operations,  generally, 
the  Government  hold  to  have  a  stronger  claim  than  those  of  discovery :  th^ 
are  prosecuted  with  as  much  activitjr  as  general  considerati<ms  of  expense  will 
permit ;  but  were  Her  Majesty's  Ministers  disposed  to  augment  the  charges 
for  Naval  Services  not  strictly  professional,  they  would  incline  to  do  so  for 
survey  rather  than  by  a  new  voyage  of  discovery  at  the  present  moment. 

'*  If  it  be  thought  that  there  are  reasons  which  should  induce  the  Govern- 
ment to  alter  the  decision  recently  and  deliberately  adopted,  I  am  obliged  to 

*  Consisting,  on  the  part  of  the  Royal  Society,  of  Profenor  Allman,  Professor 
Busk,  Dr.  J.  D.  Hooker,  Professor  Hnxlev,  Mr.  Prestwich,  Mr.  P.  L.  Sclater,  and 
General  R.  Strachey ;  and  on  the  part  of  the  Royal  Geographical  Society,  of  Sir 
Bartle  Frere  (PresidentX  Sir  Rutherford  Alcock,  Admiral  Sir  George  Back,  the 
Earl  of  Derby,  A.  G.  Findlay,  C.  R.  Markham,  Admiral  Sherari  Osborn  and  8ir 
H.  O.  Rawlinson. 

2  R  2 


Digitized  by 


Google 


554  SIR  H.  BABTLE  FREBFS  ADDRESS.  [JuvE  22, 1^4. 

fl«k  tbe  isLVCfar  that  the  reftsoos  be  presented  to  us  in  a  wntien  iSniD,  wben  I 
should  hare  the  best  and  fullest  opportunity  of  considering  them  in  cnmmon 
with  my  colleagues. 

**  I  remain, 

"  Very  £uthfuUy  yoors, 
(Signed)  •*  W.  E.  GLADeroN-s.* 

In  compliance  with  the  concluding  request  in  this  letter,  I 
addressed  the  Prime  Minister  as  follows : — 

**  22,  Pbincbs  Gardens, 
*«  Mt  dbab  Mb.  Gladotoke,  "  ^  Veeember,  1873. 

"  I  have  to  thank  you  for  your  letter  of  the  29th  November,  and  for 
your  kindness  in  stating  so  fully  the  grounds  on  which  it  was  formerly 
decided  to  undertake  no  Arctic  Exploratbn  until  the  voyage  of  the  ChaUengar 
should  be  completed. 

^  Tou  will,  I  am  sure,  pardon  me  when  I  say  that  I  do  not  think  tbe 
connection  between  the  vojrage  of  the  Challenger  and  the  proposed  Arctic 
Exploration  is  very  obvious. 

**  I  do  not  in  the  least  undervalue  the  probable  results  of  the  CkaUenger^s 
voyage.  Even  so  far  as  they  have  gone,  those  results  have  shown  their 
importance  to  the  ocean  navigator,  to  our  submarine  telegraphs,  and  to  many 
bnmches  of  science  of  direct  commercial  value,  apart  fix^m  the  great  purely 
scientific  questions  which  are  illustrated  every  week  she  is  at  sea. 

**  But,  except  in  these  latter  points  of  pure  science,  I  know  of  nothing  that 
the  Challenger  is  doing  which  has  much  connection  with  the  problems  to  be 
solved  by  the  proposed  Arctic  Expedition. 

'*  As  regards  immediate  commercial  results,  every  shipowner  and  seaman 
might  find  matter  of  interest  in  both  Expeditions ;  but  while  the  ChaBen^s 
results  affect  mainly  tbe  Atlantic  and  Pacific,  and  their  commerce,  the  Arctic 
Expedition,  commercially,  most  interests  the  great  fishery  ports,  and  those 
engaged  in  manufactures  of  Indian  fibre,  which  cannot  exist  without  animal 
oils. 

**  We  all,  commercial  men  as  well  as  geographers,  recognize  and  lam^it  tbe 
very  incomplete  and  inadequate  condition  of  our  naval  surveying  operatioos.  . 
There  has  been  a  very  slight  improvement  of  late  years ;  but,  upon  the  whole, 
the  means  at  the  disposal  of  the  present  able  and  zealous  officer  who  advises 
the  Admiralty  on  these  subjects  are,  I  believe,  less  in  proportion  to  the  whole 
naval  expenditure  than  they  were  many  years  ago  in  Admiral  Beaufort's 
time — certainly  they  are  far  less  than  the  requirements  of  our  greatly  extended 
commerce  demand. 

*'  I  gratefully  acknowledge  what  has  been  done,  partly  as  a  result  of  the 
late  mission  to  East  Africa,  in  sending  surveying  ships  to  the  east  coast  of 
that  continent ;  but  I  think  you  will  find  there  is  very  little  survey  work 
going  on  anywhere  else.  I  know  that  in  the  Indian  seas  the  lamentable 
deficiency  of  marine  surveying  of  late  years,  as  compared  with  some  of  tbe 
magnificent  surveys  executed  more  than  40  years  ago  by  the  East  India 
Company,  are  subjects  of  daily  remark  by  all  commerciid  and  nautical  mexu 
And  on  the  great  highways  between  Australia,  England,  India,  and  China,  are 
large  regions,  which,  for  want  of  survevs,  are  given  up  to  pirates  and  man- 
stealers :  whereas,  if  they  were  surveyed  as  New  Zealana  was  surveyed,  within 
a  very  few  years  after  our  flag  was  first  seen  in  those  waters,  those  legiona 
might  be  of  the  greatest  commercial  value  to  the  whole  world. 

*'  You  will,  I  am  sure,  pardon  me  for  taking  exception  to  the  expression  in 
your  letter  which  indicates  an  opinion  that  voyages  for  survey,  or  discovery 
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are  nbt  strictly  *  professional  naval  services.'  I  believe  that  in  these  days, 
when  it  is  so  difificult  to  find  a  seaman's  training  for  our  young  officers  and 
men,  when  so  much  of  the  work  is  done  by  machinery,  there  are  few  better 
naval  schools  than  a  surveying  ship;  and  that,  if  such  ships  were  multiplied, 
not  only  would  commerce  t^efit,  but  your  men-of-war  would  be  better 
supplied  with  practical  seamen,  both  among  men  and  officers,  than  is  possible 
at  present. 

"  This  is  still  more  the  case  with  regard  to  any  Arctic  voyage  of  discovery. 
Service  in  the  Arctic  Seas,  under  any  conditions,  is  one  of  the  best  possible 
schools  for  seamen,  and  is  one  of  the  few  schools  which  now  remain  by  which 
a  thorough  seaman  can  be  formed,  quite  equal  to  the  best  men  of  former 
days. 

**  Moreover,  as  a  matter  of  fact,  some  of  our  very  best  practical  officers  are 
men  who  distinguished  themselves  in  Arctic  exploration ;  and  I  doubt  whether 
there  is  a  single  hour  of  any  Arctic  voyage  of  discovery  which,  in  a  strictly 
professional  point  of  view,  may  not  be  considered  well  spent  as  training  for 
any  naval  service. 

*'In  reply  to  the  kind  invitation  with  which  your  letter  concludes,  that  I 
should  submit  to  you  in  written  form  the  reasons  which  seem  to  us  sufficient 
to  induce  the  Government  to  alter  its  decision  to  postpone  all  Arctic  discovery 
until  the  voyage  of  the  Challenger  is  completed,  I  venture  to  forward  some 
papers  which  I  had  intended  to  place  in  your  hands  as  explaining,  in  more 
detail,  the  groimds  of  our  application : — 

"  1.  The  first  is  a  description  of  the  several  deputations  who  wish  for  the 
honour  of  an  interview. 

'*  2.  The  second  is  a  Report  of  the  Arctic  Committee  of  the  Royal  Q«ogra- 
phical  Society. 

*'  3.  The  third  is  a  memorandum  drawn  up  by  that  Committee  for  the  Airctio 
Committee  of  the  Ko>al  Society;  and 

*'  4.  The  fourth  is  a  brief  sketch  of  the  general  grounds  of  the  application  of 
the  Royal  Greographical  Society. 

''The  following  are,  shortly,  the  reasons  why  we  urgently  request  that  you 
will  do  us  the  favour  to  fix  an  early  day  for  the  reception  of  the  deputation : — 

**  First,  because  any  preparation  for  an  expedition  to  sail  in  1874  ought  to 
be  commenced  at  once. 

**  Secondly,  because  the  several  scientific  and  mercantile  bodies  represented 
by  the  deputations  naturally  expect  that  their  reasons  for  a  naval  Arctic 
Expedition  may  be  considered  before  a  decision  is  finally  formed ;  and  though 
the  papers  enclosed  state  most  of  the  arguments  of  the  Royal  Geographical 
Society,  I  cannot  undertake  to  state  all  the  reasons  which  might  be  urged  by 
those  members  of  the  Council  who  are  practically  acquainted  with  Airctic 
discovery.  Nor  can  I  anticipate  the  special  grounds  which  might  be  urged 
by  the  Royal  Society,  the  British  Association,  and  the  Dundee  Chamber  of 
Commerce. 

''Thirdly,  that,  even  if  her  Majesty's  Government  should  finally  decide  that 
the  expense  cannot  be  included  in  the  Estimates  now  under  preparation,  the 
questions  we  would  b^  you  to  consider  by  no  means  end  ^ere.  I  have 
reason  to  know  that  at  kast  in  two  quarters  there  is  a  very  strong  dispodtion 
to  undertake  as  a  private  enterprise  what  I  cannot  but  consider  ought  to  be 
a  national  work ;  that  very  considerable  sums  will  be  risked  in  the  attempt, 
partly  on  commercial  grounds,  partly  as  an  expression  of  what  I  believe  is 
a  very  wide-spread  feeling  on  the  part  of  the  public  who  interest  themselves 
in  such  questions. 

"  I  may  add  that  I  am  personally  opposed  to  entrusting  any  such  work  to 
private  hands :  not  on  account  of  the  expense,  which  I  calculate  could  never, 
even  if  everything  were  done  on  the  most  liberal  scale,  exceed  25,0007.  per  annum ; 
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but  because  I  consider  the  object  of  racb  national  importance  that  the  ^ork 
ought  to  be  undertaken  by  the  nation ;  and  because  the  risks,  which  I  belkre 
are  very  small  to  a  well-appointed  and  well  disciplined  Government  expedition, 
are  much  increased  if  entrusted,  as  in  the  case  of  the  PofariSy  and  of  many 
other  less  successful  expediticMis,  to  men  who  are  not  under  naval  discipliiie 
or  controL  And,  lastly,  because  the  risk  and  difficulty  in  the  first  instance 
will  be  enhanced  by  a  private  expedition,  without  any  certainty  of  saving  any 
ultimate  cost  to  Government.  I  look  up(m  failure  as  far  more  likely  to  result 
from  the  private  expedition  than  from  one  undertaken  by  the  Admiralty,  and 
I  do  not  see,  in  the  event  of  any  disaster  overtaking  a  private  vessel,  how 
it  will  be  possible  for  the  Government  to  avoid  the  expense  of  subsequent 
expeditions  to  look  for  her  and  her  crew,  after  the  experience  we  had  in 
Franklin*s  case,  showing  that  if  the  survivors  of  the  expedition  had  been 
promptly  looked  for,  many — ^probably  most — of  them  might  have  been  saved. 

"  I  have  little  doubt  that,  should  we  not  succeed  in  altering  the  views  of 
Gkyvemment  as  expressed  earlier  in  the  year,  the  Government  will  be  applied 
to  to  aid  an  expedition  under  private  auspices,  and  more  or  less  at  private 
expense.  This  would  place  the  question  in  a  position  which,  to  my  mind, 
would  be  less  satisfactory  than  if  Government  undertook  the  whole  expense. 

It  is  true  that,  if  the  funds  were  supplied  by  private  individuals,  Govern- 
ment might  concede  the  commissioning  the  ships,  so  as  to  place  the  expedition 
under  naval  discipline ;  but  to  my  mind  it  is  not  desirable  to  allow  any 
authoritative  interference  by  private  parties,  which  it  would  be  difficult  to 
prevent  unless  the  whole  is  imder  the  unquestioned  control  of  the  Admiralty. 

**  May  I  submit  that  much  time  and  trouble  might  be  saved  to  her  Majesty's 
Government,  if  you  would  consent  at  an  early  date  to  hear  the  arguments  of 
the  several  deputations.  Any  delay  till  after  Her  Majesty's  Ministere  separate 
for  Christmas  may  be  productive  of  serious  inconvenience  and  loss,  especially 
should  any  private  expedition  be  attempted  too  late  in  the  season  to  go  out 
fully  equipped. 

**  Believe  me,  dear  Mr.  Gladstone, 

**  Ever  yours  faithfully  and  sincerely, 

"  EL  B.  B.  Fberk. 
"  The  Bight  Eon.  W.  E,  Oladstone,  M.PJ' 

The  change  of  Ministry,  which  occurred  not  long  after  this  letter 
was  written,  has  delayed  any  farther  steps  being  taken  in  reference 
to  this  important  subject.  But  the  Council  propojse  to  bring  it  again 
before  the  present  Ministers,  and  hope  to  obtain  a  favourable  hearing. 
I  should  do  injustice  to  Mr.  Gladstone  were  I  not  to  mention  the 
strong  personal  interest  he  takes  in  expeditions  of  Arctic  Discovery 
— an  interest  which  does  not  seem  to  have  diminished  since,  in  1884, 
Le  took  an  active  part  in  the  Select  Committee  of  the  Honee  of 
Commons,  which  expressed  so  high  an  opinion  of  the  national 
importance  of  Arctic  Exploration,  and  of  the  valuable  serrice  whidi 
Sir  James  Boss  had  rendered  by  its  promotion.  In  other  directions 
the  past  year  has  not  been  an  active  one  in  Arctic  projects.  We 
have  not  received  the  official  account  of  the  remarkable  voyage  of 
the  Polarh,  up  Smith  Sound,  of  which  a  brief  sketch  was  given  in 
last  year's  Address.     But  an  excellent  rSmmS  of  the  geographical 
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information  brought  by  the  American  Expedition  was  given  by 
our  Secretary,  Mr.  Clements  B.  Markham,  on  the  first  evening  of 
the  present  Session,  in  a  paper  in  which  he  also  communicated 
the  results  of  the  voyage  of  his  relative  Captain  Markham,  R.N., 
in  the  Arciic.  The  interest  in  this  department  of  geography 
may  be  said  now  to  centre  in  the  &te  of  the  Austrian  Arctic  Expe- 
<1ition  under  Payer  and  Weyprecht,  which  sailed  in  June,  1872, 
in  the  direction  of  Behring's  Straits  by  way  of  Nova  Zembla,  and 
which  has  not  been  heard  of  since  Count  Wilczek  left  the  gallant 
little  party  on  the  shores  of  Nova  Zembla  in  the  month  of  August 
of  the  same  year.  Attempts  will  no  doubt  be  made,  during  the 
present  summer,  to  obtain  tidings  of  this  Expedition ;  and  I  may 
mention  that  this  is  one  of  the  objects  of  the  journey  of  our 
Associate,  Mr.  Joseph  Wiggins,  of  Sunderland,  who  has  sailed  in 
the  3racht  Diana  for  a  summer*s  cruize  in  the  Spitzbergen  Seas. 

Asia. — Palestine  Survey, — Major  C.  W.  Wilson,  r.e.,  Director  of 
the  Topographical  Department  of  the  War  Office,  has  famished  me 
with  the  following  account  of  the  progress  of  the  Palestine  Survey, 
in  continuation  of  that  given  in  the  Address  of  last  year. 

The  Survey  of  Palestine  which  is  being  made,  on  a  scale  of  1  inch 
to  a  mile,  for  the  Palestine  Exploration  Fund,  by  Lieutenant 
Conder,  R.B.,  Mr.  Tyrwhitt  Drake,  and  three  non-commissioned 
officers,  R.E.,  from  the  Ordnance  Survey,  has  made  considerable 
progress  during  the  year  that  has  passed ;  1750  additional  square 
miles  have  been  completed  and  the  finished  map  now  extends  from 
Nazareth  to  Bethlehem,  and  from  the  sea  to  the  Jordan,  covering 
an  area  of  over  3000  square  miles. 

By  the  middle  of  June,  1878,  the  survey  had  been  carried  down 
the  coast  from  Oarmel  towards  Jaffa ;  but,  in  consequence  of  the 
great  heat,  this  portion  of  the  work  could  not  be  completed,  and 
the  party  were  obliged  to  retire  to  Bludan,  in  Anti* Lebanon,  where 
they  remained  from  July  to  October.     From  Bludan  several  ex- 

•  cursions  were  made ;  the  principal  one  being  to  Mount  Hermon, 
where  a  number  of  obsei'vations  for  latitude  were  taken,  and  the 
true  bearing  of  Carmel  and  other  points  in  the  survey  determined. 
In  October  work  was  resumed  in  the  south  of  Palestine,  and  by  the 

-  end  of  November  the  survey  had  been  carried  down  to  the  northern 
end  of  the  Dead  Sea  and  the  mouth  of  the  Jordan.  In  December  a 
very  severe  outbreak  of  fever  in  the  camp  necessitated  a  removal 

^to  Jerusalem,  where  the  party  were  delayed  till  the  beginning  of 
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March  by  the  extraordinary  seyerity  of  the  weai}ier,  which  pre- 
vented all  work  in  the  field ;  but  as  aoon  as  the  weather  moderated, 
they  returned  to  the  Jordan  Valley,  and  carried  the  survey  north- 
wards to  within  two  or  three  miles  of  the  Sea  of  GhJilee.  Thi» 
section  of  the  work  is  of  special  interest,  for  it  has  given  us,  for  tbe- 
first  time,  a  correct  representation  of  the  topogtuphioal  features  of 
the  western  side  of  the  Jordan  Valley,  and  an  accurate  survey  o£ 
the  windings  of  the  Jordan ;  a  number  of  salt^prings  were  fi>und  at 
different  points  of  the  valley,  and  attempts  were  made  to  roister 
the  variations  in  the  level  of  the  Dead  Sea  by  means  of  a  woodei^ 
gauge,  but  unfortunately  the  gauge  was  destroyed  by  the  Bedawin. 
In  April  the  portion  of  the  Maritime  Plain  left  unsurveyed  in  the- 
summer  of  1873  was  completed,  and  the  party  then  retired  to 
Jerusalem  to  continue  the  plotting  and  drawing  of  the  fair  plans. 

Lieutenant  Conder  has  recently  returned  to  England,  bringing 
with  him  three  sheets  of  the  survey,  which  contain  about  1600 
square  miles,  in  a  finished  state,  including  hill  features.  The 
survey  sheets  are  accompanied  by  seventy  large  scale  plans  and 
special  surveys  of  important  places,  such  as  CsBsarea,  Beisan, 
&o, ;  two  volumes  of  MS.  notes,  containing  detailed  measurements 
of  every  important  ruin  in  the  country,  with  a  description  of  each, 
wiitten  on  the  spot;  lists  of  all  names,  written  in  Arabic  and 
English,  and  arranged  alphabetically  for  each  sheet ;  and  about  fifty 
water-colour  drawings  of  places  of  Biblical  interest,  studies  of 
figures,  animals,  &c. 

A  geological  map  of  the  district  survey  has  also  been  prepared,. 
and  specimens  collected. 

Lieutenant  Conder  returns  to  Palestine  in  July,  and  hopes  ta 
complete  tbe  survey  of  Western  Palestine  from  Dan  to  Beersheba, 
in  the  same  thorough  manner  as  the  work  which  he  has  brought 
home,  during  the  winter  season  of  1875-6, 

Of  the  American  expedition,  under  Lieutenant  Steever,  U.S.. 
Engineers,  we  have  but  slight  information ;  after  measuring  a  base 
line  on  the  Plains  of  Moab,  near  Hesban,  and  completing  the  survey 
of  about  500  square  miles  of  country,  the  expedition  returned  to* 
America,  but  no  account  of  its  labours  has  yet  been  published.  It 
is  believed  that  a  second  expedition  is  now  being  organised  in 
America  to  continue  the  survey  east  of  Jordan  during  the  winter 
of  1874-5. 

The  completion  of  Mr.  Muiray's  Map  of  Palestine  by  the  publi- 
cation of  the  southern  sheet  during  the  past  year  should  not  remaiz^ 
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unnoticed.  Carefully  compiled,  and  well  engraved,  the  map  is  far 
superior  to  any  preyions  Map  of  Palestine,  and  cannot  £dl  to  be  of 
great  assistance  io  all  students  of  Biblical  geography. 

Persia. — ^Last  year  Ck>lonel  Valentine  Baker  and  Lieutenant  Gill, 
R.E.,  travelled  from « Tehran  to  Meshed,  and  thence  northwards  by 
Kilat  to  Mahmoodabad,  and  round  by  Eoochan,  Shirivan,  Bnjnurd> 
and  Ji^*arm  to  Shahmd  and  Tehran.  The  journey  was  for  a  con- 
siderable distance  over  a  new  country,  and  has  added  much  to  our 
knowledge  of  the  district  north  of  Meshed  and  around  the  head 
waters  of  the  Attrek  and  Giurgen. 

A  reconnaissance  of  the  route  followed,  with  astronomical  obser- 
vations at  certain  points,  was  made  by  Lieutenant  Gill,  and  since 
his  return  to  England  the  work  has  been  laid  down  on  a  scale  of 
4  miles  to  1  inch,  and  the  reconnaissance  embodied  in  a  general 
map  of  the  north-eastern  frontier  of  Persia,  on  a  scale  of  20  miles  to 
1  inch. 

Bmaian  Empn-e  and  Mongolia. — An  expedition  of  a  remarkable 
and  enterprising  character  has  been  accomplished,  under  the  auspices 
of  the  Imperial  Geographical  Society,  by  Captain  N.  M.  Pi jevalsky, 
of  the  Stafif  Corps,  who  travelled  for  nearly  three  years  in  the  most 
remote  parts  of  Inner  Asia.  For  a  considerable  time — ^via?.,  from 
the  spring  of  1872  to  the  end  of  the  summer  of  1873 — M.  Prjevalsky 
was  entirely  cut  off  from  all  intercourse  with  the  civilised  world. 
The  expedition  was  composed  of  Captain  Prjevalsky,  Lieutenant 
Pyltseff,  and  two  Cossacks.  Starting  from  Peking,  he  first  travelled 
through  Chakhar  Mongolia,  as  far  as  the  northern  bend  of  the 
Yellow  Elver,  whence,  crossing  the  desert  of  Alashan  to  the  neigh- 
bourhood of  Sining,*  at  that  time  disturbed  by  a  revolt  of  the 
Dungans,  he  visited  Lake  Koko-nor,  and  arrived  on  the  northern 
borders  of  Thibet  at  the  Upper  Yang-tsze-Eiang  or  Mouroui-ussu. 
Undaunted  by  the  difficulties  and  dangers  of  the  journey,  M.  Prje- 
valsky and  his  companion  travelled  11,000  versts  (7300  English 
miles),  6300  of  which  have  been  projected  on  ihe  map,f  with  the  aid 
of  a  route-map,  based  on  18  positions  astronomically  determined. 
The  scientific  results  of  this  expedition  are  most  important,  in- 
cluding a  number  of  hypsometrical  and  meteorological  observations, 
and  a  valuable  collection  in  Natural  History.  The  labours  of  M. 
Prjevalsky  serve  to  supplement  Hue's  description  of  the  Tsaidam 

*  At.  Prjevalaky  was  60  Tersts  (40  miles)  to  the  east  of  Sining  at  Cbobseng. 
t  Ifc  is  to  be  regretted  that  the  obeeryations  taken  by  M.  PijevaUky  do  not  in« 
elude  the  longitude  as  well  as  the  latitude  of  the  places  he  visited. 
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country  and  ELan-su,  besides  acquainting  us  with  the  &una  on  the 
banks  of  the  Mouroui-ussu  and  the  tribes  inhabiting  Koko-nor, 
Alashan,  Ean-su,  and  Amdo.  On  comparing  these  travels  with  the 
works  of  Chinese*  authors,  and  with  an  itinerary  from  Urga  to 
Lhassa,  oommiinicated  by  M.  Shishmareff,  as  well  as  with  tlie 
travels  of  Mr.  Ney  Elias  through  Western  Mongolia,  we  find  ex- 
cellent materials  for  correcting  our  knowledge  of  the  geography 
of  this  part  of  Asia,  which  was  hitherto  based  on  the  surveys 
of  the  Jesuits  in  the  eighteenth  centuiy.  For  further  details  re- 
garding this  important  exploration,  I  may  refer  to  Mr.  Ney  Elias's 
annotated  account  of  them  in  No.  1  of  the  present  volume  of  our 
*  Proceedings.' 

Dr.  Fritsche,  the  Director  of  the  Peking  Observatory,  has  lately 
travelled  through  Eastern  Mongolia,  on  his  way  from  Peking  to 
Nerchinsk  in  Eastern  Siberia,  on  a  visit  of  inspection  to  the  meteor- 
ological station  at  the  latter  place.  Entering  Mongolia  by  one  of 
the  northern  passes  leading  from  China,  he  diverged  from  his  direct 
road  in  order  to  explore  the  south-eastern  border  of  Mongolia.  He 
found  by  hypsometrical  observations  that  the  general  elevation  of 
the  countiy  did  not  exceed  600  to  1550  metres  (2000  to  5000 
feet),  and  that  the  height  of  some  of  the  highest  mountains  was 
not  more  than  2000  to  3000  metres  (6500  to  10,000  feet).  Dr. 
Fritsche's  observations  prove  the  incorrectness  of  the  statements 
of  the  Jesuits,  according  to  which  Peh-cha  is  described  as  a  mountain 
15,000  feet  above  the  sea-leveL  Indeed  the  Chinese,  who  were 
questioned  by  M  Fritsche  as  to  the  presence  in  that  country — 
especially  in  Wei-chang — of  a  mountain  which  attained  the  level 
of  tbe  snow-line,  invariably  answered  in  the  n^ative ;  and  dedaied 
that  they  had  never  heard  of  the  name  of  Peh-cha.  After  visiting 
Hailar,  the  trade  centre  of  North-Eastem  Mongolia  and  Trans- 
Hii^n  Manchuria,  Dr.  Fritsche  entered  Russian  territory  at 
Tsurukhaitu.  He  describes  that  part  of  Mongolia  visited  by  him 
as  steppe-like,  thinly  populated,  with  lakes  and  rivers  gradually 
drying  up.  He  has  since  arrived  at  St  Petersburg,  frcun  which 
city  he  sent  us  in  March  last  a  copy  of  his  map  of  East  Central 
Asia,  in  which  all  the  geographical  and  hypsometrical  observations 
made  by  recent  Russian  travellers  have  been  utilised. 

In  Northern  Mongolia  we  have  to  notice  an  expedition  by  M. 
Paderin  from  Urga  to  Uliassutai,  with  the  special  object  of  dis- 

*  Translated  by  Father  Palladiiis  and  M.  Uspensky,  see  the  •  Proo.  of  the  Imp. 
Oeog.  Soc/  for  1873. 
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ooyering  the  mins  of  Eaiakoram,  the  exact  position  of  which  is  un- 
known. The  itinerary  of  M.  Paderin  contribntes  to  the  geography 
of  the  basins  of  the  Orkhon,  the  Upper  Selenga,  and  the  steppe- 
rivers  flowing  north  and  sonth  from  the  Ehankai-ola  Mountains. 

North  of  Paderin's  route  another  journey  has  been  made  by  the 
enterprising  merchant  Yeselkoff,  who  travelled  from  the  district  of 
Minusinsk,  in  Siberia,  to  the  Chinese  outpost  of  Dzindilik,  on  the 
Upper  Tess,  and  afterwards  through  an  unexplored  country  to 
EossogoL  His  remarks  on  the  country  of  the  Upper  Selenga  and 
its  Mongol  inhabitants  are  worthy  of  attention.  M.  Yeselkoif 
was  the  first  European  to  visit  the  Chinese  post  at  Agar,  and 
the  stake  fence  dividing  the  lands  of  the  Mongols  from  those  of  the 
Barkhats. 

The  south-eastern  branches  of  the  Altai  Mountains,  the  valley 
of  the  Black  Irtish,  and  the  basin  of  Lake  Uliunghur,  have  been 
explored  by  MM.  Sosnoffsky,  Miroehnichenko  and  Matusoffsky.  M. 
Sosnoffsky  discovered  that  no  actual  hydrographical  connection 
exists  between  Lake  Uliunghur  and  the  Black  Iftish,  although  he 
believes  that  this  lake  once  belonged  to  the  ooeanic  basin  when 
the  river  flowed  out  of  the  lake ;  afterwards,  probably  owing  to 
some  gradual  change,  the  lake  became  confined  in  a  separate  con- 
tinental basin.  The  Irtish  now  flows  at  a  distance  of  only  two  or 
three  versts  (1^  to  2  miles)  from  the  lake  ;  the  whole  of  its  eastern 
shore  is  known  by  the  name  of  the  heights  of  Tsir  Guutai — the 
bare,  gravelly  plain,  strewn  with  pebbles  and  shells,  and  covered 
with  frequent  salt  marshes,  bears  the  unmistakable  appearance  of 
having  been  recently  submerged;  and  there  is  still  a  tradition 
among  the  inhabitants  that  the  body  of  Uriankhai,  who  was 
drowned  in  the  lake,  was  afterwards  found  in  the  Irtish.  Sos- 
noffsky also  collected  information  upon  the  course  of  the  Black 
Irtish,  and  was  the  first  to  correct  the  wrong  impression  hitherto 
prevailing  about  that  river,  which  represented  it  to  be  a  wide  deep 
stream  with  a  rapid  current  Its  greatest  width  is  at  the  mouth  of 
its  tributary,  the  Kaba,  where  it  forms  a  bay  100  fathoms  wide. 
Below  the  Eaba,  t.e.,  towards  Zaisan,  its  width  is  from  fifty  to  sixty 
fathoms.     As  to  its  depth,  the  river  is  only  unfordable  immediately 

after  the  spring  floods,  about  the  gfhAnril  '  **  ^^^  other  time 
there  are  plenty  of  fords,  and  they  are  particularly  frequent  above 
the  mouth  of  the  Kaba.  Thus  the  river  is  only  navigable  as  far  as 
the  Eaba,  and  only  light  craft  can  ascend  higher.    We  also  find. 
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from  these  researches^  that  the  basin  of  the  Black  Irtish  slopes 
gradually  towards  the  west,  and  is  bounded  on  the  north  by  the 
Altai  Mountains,  while  to  the  south  rises  the  Saura,  a  range  un- 
known till  quite  recently,  but  in  which  there  are  peaks  attaining 
a  height  of  12,000  feet  above  the  level  of  the  sea.  Cartc^raphers 
are  indebted  to  the  observations  of  MM.  MatusofiEsky  and  Mirosh- 
nichenko  for  new  materials  for  correcting  their  maps  of  the  coontiy 
adjacent  with  the  Black  Irtish  and  Lake  Uliunghnr.  Of  especial 
value  is  the  astronomical  position  of  Bulun-Tokhoi,  by  means  of 
Avhioh  a  projection  can  be  made  of  Morozofif's  caravan-route  from 
the  Upper  Irtish  to  Ehobdo,  Uliassutai  and  BarknL 

In  another  part  of  the  Chinese  Empire,  bordering  on  Russian 
[Manchuria,  Lieut-Col.  Barabash,  of  the  Staff  Corps,  has  reoently 
made  an  interesting  journey.  Ascending  the  Sungari,  to  the  month  of 
the  Nouni,  he  made  his  way  np  this  river  to  Tsitsikhar,  the  capital  of 
Northern  Manchuria,  whence  he  descended  both  rivers  to  Sanaing,  at 
the  mouth  of  the  Hurka ;  followed  the  course  of  the  latter  liver  up 
to  Ninguta,  and  then,  crossing  the  mountains  to  the  basin  of  the 
Suifin,  terminated  his  long  journey  at  Nikolsk.*  His  journals, 
which  will  soon  be  published,  will  contain  some  new  facts  relating 
to  this  almost  unexplored  country,  and  will  therefore  be  of  excep- 
tional interest  to  geographers. 

Turning  from  the  borders  of  China  to  Asiatic  Russia,  we  have  to 
notice  an  interesting  expedition,  organised  and  equipped  by  the 
Imperial  Geographical  Society  under  the  command  of  M.  Che- 
kanoffsky,  assisted  by  MM.  MttUer,  Esenjopolsky,  and  Nachvalnich. 
Some  accounts  of  the  Lower  Tungusska  Expedition  have  been 
published  in  the  *  Proceedings  of  the  Russian  Greographical  Society,' 
to  which  reference  should  be  made  by  all  who  are  desirous  of 
acquainting  themselves  with  the  details  of  this  scientific  mission. 
We  can  only  notice  it  briefly  here.  Early  in  the  spring  of  1873, 
the  members  of  the  expedition  assembled  in  the  district  of  Kirensk, 
and,  as  the  severity  of  the  climate  would  not  allow  of  an  immediate 
start,  they  employed  the  time  in  the  meanwhile  in  scientific  excur- 
sions in  the  basins  of  the  Lena  and  Upper  Tungusska.  In  the  end 
of  May  they  embarked  in  a  boat  'for  their  voyage  down  the  Lower 
Tungusska  River.  Muller  made  astronomical  and  magnetic  observa- 
tions, Esenjopolsky  attended  to  the  coUections,  the  topographer 
Nachvalnich  kept  an  itinerary,  noting  the  names  of  the  places 

*  Kikolsk  must  not  be  confounded  with  Nicholaieffak  at  the  mouth  of  th« 
Amur. 
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aooording  to  the  local  nomenclatnTe,  with  the  assistance  of  a  native 
guide,  while  the  leader  of  the  party  studied  the  geology  of  the 
country.  Some  of  the  collections  of  ChekanoflFsky  have  been  re- 
ceived in  St.  Petersburg,  and  the  other  results  of  his  labours,  as 
well  as  those  of  his  companions,  are  in  the  course  of  publication. 
Towards  the  end  of  December  last  year  ChekanofGsky  and  Miiller 
started  on  another  expedition  to  Olenek :  their  route  will  lie  along 
the  Upper  Tungusska,  and  afterwards  through  a  country  part  of 
which  is  entirely  unexplored. 

The  military  expedition  last  year  to  Khiva  led  to  some  important 
geographical  results,  which  are  in  a  great  measure  due  to  the 
zealous  co-operation  of  General  von  Eaufmann,  Qovernor-General 
of  Turkestan,  and  General  Krijanoflfsky,  Goveraor-General  of 
Orenburg.  It  was  at  the  instance  of  the  former  that  the  Impeiial 
Geographical  Society  framed  a  list  *  of  instructions  to  guide  and 
assist  scientific  explorers,  who  might  accompany  the  expedition,  and 
furnished  them  with  the  necessary  instruments  for  taking  observa- 
tions. Among  the  most  recent  accessions  to  our  knowledge  of  the 
Oasis  of  Khiva,  and  the  Aralo- Caspian  Plains,  we  will  notice  the 
reports  of  Kuhn  and  Krause,  the  magnetic  observations  of  Ovodoff, 
and  the  astronomical  observations  of  Sirovatsky,  the  specimens  of 
water  drawn  from  the  Aral  Sea  by  the  commander  of  the  flotilla, 
and  the  fossils  found  by  Dikhoff  on  the  banks  of  the  Amu  Daria. 
Of  especial  interest  also  are  the  researches  of  M.  BogdanofP,  a  young 
naturalist  of  great  promise,  who  accompanied  the  expedition  to 
Khiva,  and  brought  home  a  collection  of  fish  from  the  Amu  Dana. 
GlukhofiEisky*8  researches  below  Kunia  Urgendj,  along  the  old  bed  of 
the  Qxus,  complete  the  survey  of  the  whole  extent  of  the  IJshoi,  the 
lower  part  of  which,  from  Igdy  and  Ortakui  to  Balkhan  Bay,  had  pre- 
viously been  explored  by  Stebnitzky.  The  latter  officer  has  recently 
been  engaged  in  some  topographical  work  in  the  Turkoman  Steppes, 
south  of  the  Usboi,  and  has  determined  twenty-one  positions  astro- 
nomically, besides  taking  numerous  h^'psometrical  observations. 

In  European  Eussia  MM.  Chaslaffsky  and  Barkofisky,  known  for 
their  researches,  the  former  in  the  Moscow  region,  the  latter  in  that 
of  the  Niemen,  have  collected  statistics  relating  to  the  corn-trade  in 
the  Azoff-Don  country,  from  which  it  appears  that  the  large  in- 
crease t  in  the  export  of  com  from  the  ports  of  the  Sea  of  Azoff  is 

•  These  instructions  were  prepared  by  a  committee  of  the  Geographical  Society, 
and  were  distribated  among  all  three  detachments. 

t  The  exports  from  the  ports  of  the  Sea  of  Azoff  increased  from  20,000,000  in 
1865  to  70,000,000  in  1871,  and  90  per  cent,  of  the  exports  were  cereals. 
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caused  by  the  vastly  extended  area  of  cultivation,  owing  to  the 
development  of  railways,  and  new  laws  for  the  tenure  of  land  in 
the  country  of  the  Don  Cossacks.  Lastly,  in  concluding  thia  Inrief 
summary  of  Eussian  geography  during  the  past  year,  I  must  allude 
to  the  labours  of  MM.  Mainoff  and  Poiiakoff  in  the  government  of 
Olonetz ;  the  remarks  of  the  former  on  the  traces  of  the  glacier 
period,  and  of  the  latter  on  the  sectarian  population  in  the  district 
of  Onega,  are  worthy  of  attention. 

In  the  prospective  arrangements  for  the  coming  season,  Bnssian 
geographers  are  displaying  great  activity.  An  expedition  has  been 
organised  by  the  Imperial  Geographical  Society  to  explore  the  delta 
of  the  Amu  Baria  and  its  different  channels,  to  establish  two  meteoro- 
l<^ical  stations  on  its  right  bank,  and  to  ascend  the  conrse  of  the 
river  as  far  as  circumstances  may  permit,  in  order  to  asoertun  how 
far  it  is  navigable.  Another  party  will  execute  a  series  of  levellings 
in  the  Aralo-Gaspian  plains,  determining  with  accuracy  the  dif- 
ference in  the  levels  of  the  two  inland  seas.  An  exploring  party, 
under  Captain  Glukhoffsky,  will  make  further  researches  in  the 
Usboi  or  old  bed  of  the  Oxus,  while  a  third  party,  under  the 
auspices  of  the  Society  of  Naturalists  attached  to  the  University  of 
St  Petersburg,  amongst  whom  are  MM.  Bogdanoff  and  Barbot  de 
Mamy,  will  visit  the  elevated  plateau  of  the  Ust  Urt  We  also 
hear  of  scientific  expeditions  to  the  southern  spurs  of  the  Thian 
Shan  Mountains  in  the  direction  of  Kashgar  and  to  the  mountainous 
region  east  of  Lake  Issyk-kul. 

Indian  Land  Surveys. — According  to  the  official  Report,  the  work 
of  the  Great  Trigonometrical  Survey  during  the  year  1872-73 
consisted  of  92  triangles,  covering  an  area  of  11,058  square  miles 
with  the  great  theodolites,  and  of  3224  square  miles,  closely  covered 
with  points  for  the  topographical  surveys,  with  smaller  theodolites; 
while  several  points  have  been  fixed  over  an  area  of  7290  square  miles 
of  a  portion  of  the  Himalayas,  inhabited  by  independent  trib^ 
which  vTill  be  valuable  for  preliminary  geographical  requirements* 
An  area  of  2734  square  miles  has  been  topographically  surveyed  in 
the  Himalayas  on  a  scale  of  1  inch  to  the  mile,  and  an  ai^ea  of 
3878  square  miles,  on  the  2-inch  scale,  in  the  Bombay  Presidenoy. 

Among  the  more  salient  points  of  the  survey  are  the  completion 
of  the  '*  Bider  series,"  a  longitudinal  chain  of  triangles  extending 
from  Bombay  to  Yizagapatam,  through  one  of  the  most  unhealthy 
parts  of  India,  which  has  been  effected  by  a  party  under  the  wm- 
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rnand  of  Mr.  W.  C.  Eossenrode;  the  continuation  of  the  Assam 
operations,  in  the  midst  of  extraordinary  difficulties,  by  Mr.  W.  G. 
Beverley;  the  resumption  of  work  at  the  Mangalore  meridian 
series  by  Major  Branfill ;  and  the  Brahmaputra  survey  by  Captain 
Carter.  In  Eumaon  and  Gurhwal  the  survey  has  been  under  the 
direction  of  Lieutenant  I.  Hill,  r.e.,  who  last  year  carried  on  opera- 
tions in  the  Mdna  valley,  in  the  lake  country  to  the  east  of  Naini 
Tdl,  in  the  country  round  Lohur  Ghat,  in  the  portions  of  the  Gori 
and  Bamganga  valleys  near  Arkot,  and  in  the  Bhabar  parganahs. 
Much  of  the  2734  miles  surveyed  during  the  year  by  Lieut.  Hill's 
party  was  between  10,000  and  25,000  feet  above  the  sea-level. 

With  regard  to  the  Topographical  Survey,  seven  parties  have 
been  in  the  field  during  1872-73,  as  in  the  previous  year.  The 
total  amount  of  work  done  was  25,327  square  miles  of  final  topo- 
graphy, only  6136  of  which  were  in  British  territory,  the  remaining 
19,191  being  in  native  states.  The  tracts  thus  explored  were  for 
the  most  part  wild  and  unhealthy ;  and  those  in  Bilaspur,  Mandla 
of  the  Central  Provinces,  the  Garo,  Naga,  and  Northern  Ghittagong 
hills,  were  covered  with  forests ;  in  parts  uninhabited,  and  never 
before  entered  by  a  European.  An  account  of  the  operations  in 
the  Garo  district,  replete  with  interesting  and  valuable  information 
with  regard  not  only  to  the  topography  and  physical  configuration 
of  this  wild  r^on,  but  also  its  geology  and  natural  history,  has 
already  been  communicated  to  our  Society  by  the  officer  in  com- 
mand. Major  Godwin -Austen,  and  published  in  our  'Journal. 
There  were,  however,  four  parties  engaged  at  the  same  time  in 
completing  the  surveys  of  this  region,  comprising  the  Northern 
Chittagong  hill-tracts,  the  Tipperah,  Lushai,  and  Cachar  hills,  the 
Garo  and  Naga  hills,  and  the  Northern  Mimipur  frontier.  The 
various  portions  of  this  wide  district  were  allotted  to  Major  Godwin- 
Austen,  Captain  Badgley,  Mr.  Cook,  and  Lieutenant  Woodthorpe. 
Altogether,  11,273  square  miles  were  surveyed  by  these  detach- 
ments. In  Bajputana,  2760  square  miles  were  delineated  topo- 
graphically by  Captain  Strahan. 

Great  progress  was  made  during  the  year  in  the  drawing  and 
compiling  branch  of  the  head-quarter  office  of  the  Survey,  under 
the  energetic  superintendence  of  Mr.  I.  O.  N.  James,  in  reducing, 
compiling,  and  incorporating  the  latest  survey  results  on  the  ori- 
ginal sheets  of  the  Lidian  Atlas.  Nine  new  quarter-sheets  have 
been  taken  up,  and  considerable  additions  have  been  made  to 
eleven  Of  the  old  fuU-sieed  sheets.    A  gp-eat  number  of  other  maps 
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have  also  been  completed,  or  are  in  progress.  In  the  photograpbio 
branch,  Captain  Waterhouse,  who  has  charge  of  this  department* 
reports  that  1611  maps  have  passed  throngh  his  office  during  the 
year. 

The  Revenue  Surveys  have  been  continued  during  the  year; 
four  Cadastral  Surveys  being  now  at  work  in  the  North- West 
Provinces.  The  Annual  Report  of  the  Geological  Survey  has  be^i 
this  year  drawn  up  by  Mr.  H.  B.  Medlicott,  the  aocomplished 
colleague  of  Dr.  Oldham,  the  founder  of  the  Survey,  who  vrm 
absent  on  sick-leave  in  Europe  for  the  first  time  during  his 
twenty-two  years*  service.  Dr.  Stoliczka,  another  colleague, 
joined  the  Eashgar  Mission  party  under  Mr.  T.  D.  Forsyth ;  and 
^ter  taking  part  in  various  explorations  carried  out  during  the 
stay  of  the  Mission,  died  on  the  return  journey  to  India.  The 
loss  of  this  able  public  servant  and  zealous  naturalist  is  much  to 
be  deplored. 

Central  Asia, — ^The  most  important  additions  that  we  have  received 
during  the  past  year  to  our  knowledge  of  the  geography  of  Central 
Asia  have  been  famished  by  the  Mission  which  Mr.  Forsyth  has  con- 
ducted to  the  Court  of  the  Ataligh  Ghazee.     An  account  of  these  has 
been  given  to  the  Society  at  so  recent  a  period  as  our  last  evening 
Meeting,  by  Sir  Henry  Rawlinson,  to  whom  I  am  indebted  for  the 
brief  r^um6  I  now  give  you.    Mr.  Forsyth's  Mission,  although 
primarily  constituted  for  political  purposes,  was  also  admirably 
equipped  in  respect  to  the  interests  of  science ;  Colonel  Gordon,  with 
his  coadjutors.  Captains  Biddulph  and  Trotter,  and  Dr.  Stoliczka, 
forming  perhaps  as  efficient  a  party  as  the  whole  of  the  Indian 
services  could  famish  for  the  exploration  aod  investigation  of  an 
unknown  region.     As  far  as  Eashgar  the  labours  of  the  Engineer 
officers  were  mainly  directed  to  the  verification  of  the  previous 
observations  of  Messrs.  Shaw   and  Hayward,  but  beyond   that 
point  they  entered  on  an  entirely  new  field  of  operations.     Colonel 
Gordon  first  led  his  party  to  the  Chadir-kul  Lake,  about  100  miles 
to  the  north  of  Eashgar  and  within  the  Russian  frontier,  tlius  for 
the  first  time  joining  the  two  great  systems  of  survey  which  have 
been  so  long  at  work  in  the  north  and  south  of  Asia.    We  can  well 
imderstand,  indeed,  the  feeling  of  honest  exultation  with  which 
Captain  Trotter,  who  represented  the  Great  Trigonometrical  Surrey 
of  India  with  Mr.  Forsyth's  Mission,  announces  that  "  the  scientific 
operations  of  Russia  and  England  have  now  crossed  each  other  in 
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friendly  rivalry,  the  road  from  Kashgar  to  the  crest  of  the  Thian- 
shan  (or  Cetestial  Mountains)  being  a  link  in  the  chain  across  Asia, 
common  to  both  countries." 

Colonel  Gordon  found  the  crest  of  the  Turgat  Pass  a  few  miles 
south  of  the  lake — which  crest  seems  to  be  now  generally  adopted  as 
the  Kussian  frontier — to  be  about  12,800  feet  above  the  level  of  the 
sea,  and  he  observed  that,  although  there  was  no  immediate  drainage 
from  the  lake  itself,  it  formed  the  watershed  at  this  point  between 
the  east  and  west,  the  Aksu  and  the  Arpa,  which  rise  in  the  same 
basin  as  the  lake  between  the  two  extreme  ranges  of  th^  Thian-shan, 
flowing  respectively,  the  one  eastward  into  Tnrkistan,  and  the  other 
westward,  to  join  the  Naryn  or  Upper  Jaxartes. 

On  returning  to  Kashgar  from  this  very  interesting  trip,  Colonel 
Gordon  despatched  a  party,  under  command  of  Captain  Biddulph, 
to  the  eastward,  on  the  road  to  Aksu.  Captain  Biddnlph  travelled 
for  one  stage  between  the  Kizil  and  the  streams  of  Yapchan,  and 
supplies  some  important  information  with  regard  to  the  nomenclature 
of  these  rivers.  He  ascertained,  indeed,  that  the  main  river  above 
Yapchan  actually  bore  the  name  of  Yaman-yar,  which  had  been 
hitherto  supposed  to  be  an  invention  of  the  fictitious  German  Baron, 
and  also  that  the  largest  of  the  channels  into  which  the  Yaman-yar 
was  divided  was  entitled  Derbuchek,  as  given  by  the  Baron  in  a 
more  correct  form  than  the  Telwachook  of  Mr.  Shaw.  After  passing 
Fyzabad,  at  35  miles  &om  Kashgar,  and  Kizil  Arvat,  at  46  miles, 
all  habitation  ceased,  and  the  remainder  of  the  road  to  Maralbashi, 
about  100  miles,  lay  through  the  thick  jungle  which  lined  the  banks 
of  the  Kizil  River.  Near  Maralbashi,  which  is  placed  in  the  pub- 
lished maps  very  much  to  the  south  of  its  true  position.  Captain 
Biddulph  observed  an  isolated  basaltic  rock,  with  a  treble  peak, 
rising  2500  feet  above  the  plain.  It  is  a  very  remarkable  natural 
object,  and,  as  was  to  be  expected,  is  invested  with  a  holy  character. 
The  Yarkund  River  passes  by  Aksah,  about  32  miles  south-west  of 
Maralbashi ;  but  its  further  course  to  the  eastward  was  not  ascer- 
tained. Charwagh,  indeed,  one  stage  beyond  Maralbashi  (also 
called  Burchuk),  on  the  Aksu  road,  was  the  farthest  point  to  the 
eastward  which  the  party  reached. 

But  by  far  the  most  important  of  the  subsidiary  expeditions,  which 
have  so  nobly  illustrated  Mr.  Forsyth's  Mission,  and  which  recal  the 
old  geographical  triumphs  of  Elphinstone  and  Malcolm,  has  been 
Colonel  Gordon's  exploration  of  the  Pamir  Steppe.  The  party  left 
Kashgar  on  March  17,  and  travelling  by  Yengi  Hissar  and  Sir-i-kol 
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(Sank  Ktl),  reached  Eild  Penja  at  the  conflnenoe  of  the  two  main 
arms  of  the  Oxus  on  the  13th  of  ApriL  Thej  had  hoped  to  hare 
heen  permitted  to  have  continued  their  retam  journey  to  India  ni 
Cahnl,  either  crossing  the  range  from  Badakhshan  into  the  Chitral 
valley,  or  making  the  detour  of  the  Bamian  Pass ;  but  the  state  of 
Afghanistan,  where  civil  war  has  broken  out  and  threatens  to  lead 
to  serious  disorder,  created  an  insuperable  difficulty,  and  they  woe 
accordingly,  by  the  last  accounts,  preparing  to  recross  the  Pamir  to 
Tash-kurghan,  and  so  on  to  Yarkund,  from  whence  they  would 
follow  in  Mr.  Forsyth's  wake  to  Leh  and  Cashmire. 

As  the  Pamir  has  been  lately  traversed  by  a  number  of  natiTe 
explorers,  whose  various  routes  and  notes  have  been  sifted  and 
methodized  by  Colonel  Yule,  it  cannot  be  expected  that  any  new 
physical  features  of  importance  should  have  been  discovered  by 
Colonel  Gordon's  party ;  but  the  labours  of  these  officers  have  been 
most  valuable  in  verifying  the  native  accounts  in  some  instances, 
and  in  disproving  them  in  others,  and  more  especially  in  obtaining 
a  correct  view  of  the  general  orography  and  hydrography  of  the 
region.  It  appears  that  a  stream  does  actually  flow  both  irtmt  the 
west  end  and  the  east  end  of  the  lake  in  lesser  Pamir,  usually  called 
Barket  Yassin ;  the  former  stream,  as  was  known  before,  joining  the 
Sirhad  or  southern  arm  of  the  Penja,  while  the  eastern  stream  unites 
with  the  Aktash  water,  and  then,  turning  abruptly,  flows  north- 
west through  the  greater  Pamir  till  it  joins  an  effluent  from  the 
Eara-kul  Lake  and  forms  the  considerable  river  of  Murghabi,  which, 
entering  Shignan  at  Barpenj,  passes  through  the  entire  length  of 
that  valley  (identified  by  Colonel  Yule  with  the  "  Yallis  Comedo- 
rum  "),  and  debouches  into  the  Oxus  at  Wamir,  Ave  stages  bebw 
Kil4  Penja.  A  very  valuable  result  of  this  determination  of  the 
course  of  the  Karakul  branch  of  the  Oxus  is,  that  it  proves  the 
Barket  Yassin,  in  the  lesser  Pamir,  to  be  the  highest  point  in  the 
steppe,  since  the  stream  which  flows  out  of  that  lake  crosses  the 
whole  extent  of  the  greater  Pamir  in  its  onward  course  to  Shignan. 
Colonel  Gordon  further  determined  that  the  Elizil-yurt  Plain  was 
the  true  watershed  between  the  east  and  west ;  the  Turkestan  liver 
system  being  fed  by  the  drainage  of  the  hills  which  buttress  this 
plateau,  while  the  numerous  lakes  and  streams,  which  are  found  on 
the  table-land,  invariably  run  off  westward  to  the  Oxus.  The  fron- 
tier of  Wakhan  was  also  found,  as  stated  by  Abdul  Majid,  to  extend 
over  the  great  Pamir  Steppe  as  far  as  the  Murghabi  River,  where  it 
marched  with  Kokand,  so  that,  in  theory  at  least,  the  territories  <^ 
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our  ally,  the  Ameer  of  Cabnl,  are  conterminous  in  this  quarter  with 
^  region  dependent  upon  Eussia. 

We  must  await  the  arrival  of  Mr.  Forsyth's  detailed  report  before 
attempting  to  resolve  other  obscurities  which  still  attach  to  the 
lower  course  of  the  Oxus  in  its  passage  through  Boshan  and  Dar- 
'^wuz^  before  it  turns  south  and  debouches  in  the  plain  country  of 
IBcidakhshan. 

South  America. — The  interest  of  South  American  exploration  has 

€or  some  time  centered  chiefly  in  the  efforts  made  by  the  Peruvian 

'GoTemment  to  obtain  an  accurate  knowledge  of  the  courses  of  the 

many  tributaries  of  the  Amazons  flowing  through  their  territory, 

especially  with  regard  to  their  navigability  and  the  economic  uses 

that  can  be  made  of  them.    The  progress  of  these  surveys  has  been 

briefly  recorded  from  time  to  time  by  my  predecessors,  and  I  may 

xiow  add  that  an  excellent  summary,  from  the  pen  of  Lieutenant 

Juan  Salaverry,  of  the  Peruvian  Navy,  was  published  in  the  October 

tnumber  of  '  Ocean  Highways.'    According  to  the  latest  accounts. 

Admiral  Tucker,  under  whose  direction  these  fluvial  surveys  have 

been  made,  submitted  to  the  Peruvian  Government,  last  December, 

4k  report  of  his  proceedings  up  to  that  date.    Two  steamers  had  been 

•engaged  during  the  latter  part  of  1873  in  surveying  the  main  stream 

of  the  Maranon  down  to  the  Brazilian  frontier,  and  the  northern 

tributaries,  Morona,  Pastaza,  Potro,  and  Tigre.    The  great  southern 

diffluent,  the  Huallaga,  had  also  been  submitted  to  a  more  accurate 

exploration  than  had  hitherto  been  undertaken ;  all  the  chief  points 

being  determined  astronomically,  the  country  along  the  banks 

examined  with  regard  to  its  adaptability  for  settlement,  and  the 

furthest  point  of  steam-navigation  ascertained.    Whilst  active  work 

is  thus  continued  in  the  eastern  portion  of  the  Bepublic,  the  veteran 

geographer,  our  Honorary  Corresponding  Member,  Don  Antonio 

Baimondy,  has  exchanged  his  labours  in  the  field  for  the  not  less 

useful  toil  of  elaborating  the  results  of  his  researches  in  a  general 

work  on  the  geography  and  products  of  Peru,  for  the  preparation  of 

which  the  Qovemment  has  made  a  liberal  grant  of  money. 

Further  south,  I  may  make  a  passing  allusion  to  the  journey  of 
our  Associate,  Captain  Musters,  and  Mr.  Hegan,  who  left  England 
last  winter  with  the  intention  of  proceeding  from  Buenos  Ayres,  by 
way  of  the  upper  waters  of  the  Paraguay  and  its  tributaries,  to  Sucre, 
in  Bolivia.  The  Council  provided  Mr.  Hegan  with  a  set  of  instru- 
ments for  determining  positions  and  heights,  and  it  is  hoped  that 
some  addition  to  our  knowledge  of  this  part  of  the  continent  may 
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result  from  tbe  undertaking.  I  have  a  letter  from  Idx.  Musters, 
dated  from  Sucre  in  BoUvia,  and  the  accoimts  he  gives  of  his  route- 
show  that  we  may  expect  from  him  matter  of  much  interest  regard- 
ing yet  unexplored  portions  of  Central  South  America. 

According  to  the  latest  accounts,  our  Associate,  Mr.  Keith  John- 
ston, who  quitted  the  service  of  the  Society  at  the  end  of  last  yeair 
to  join  a  Scientific  Commission  organised  by  the  Paraguayan  Ministei^ 
in  London,  to  explore  Paraguay,  had  found,  on  his  arrival,  the 
country  so  distracted  by  revolutionary  movements,  that  the  Com- 
mission was  dissolved  before  it  had  an  opportunity  of  commencing 
its  labours.  Besolved,  however,  not  to  return  home  without  accom- 
plishing some  exploration,  Mr.  Johnston  had  offered  his  services  to* 
General  Vedia,  commander  of  the  Argentine  forces  in  the  Gran 
Chaco,  to  undertake  a  survey  of  the  little-known  region  between  the- 
Argentine  post  of  Villa  Occidental  and  Salta,  and  was  in  daily 
expectation  of  orders  to  proceed  with  the  work. 

Australia. — The  chief  event  of  the  year  in  Australian  geography 
is  the  bold  and  hazardous  journey  performed  by  Colonel  P.  Egertoft 
Warburton,  and  his  party  of  fourteen  men,  across  the  unknown^ 
western  interior  of  Australia,  from  a  station  on  the  line  of  Ov^land 
Telegraph  and  Nickol  Bay.  For  the  successful  carrying  out  of  this 
undertaking  the  Council  of  our  Society  unanimously  decreed  him 
one  of  the  Eoyal  Medals  of  the  year ;  and  the  details  of  the  journey, 
so  far  as  they  have  yet  reached  us,  show  how  well  this  reward  is- 
deserved.  Colonel  Warburton  started  with  his  party,  having  a  nam* 
ber  of  camels  as  their  beasts  of  burthen,  from  Alice  Springs,  near 
Central  Mount  Stuart,  on  the  15th  April,  1873,  with  the  object  of 
reaching  the  shores  of  the  Indian  Ocean  and  ascertaining  the  nature 
and  resources  of  the  previously  unknown  intermediate  country. 
According  to  the  brief  account  given  on  his  arrival  at  Adelaide  hy 
Colonel  Warburton,  his  course  at  first  lay  along  the  northern  £Ekce 
of  the  McDonnell  Banges,  through  a  country  which  appeared  to  be- 
well  watered  in  ordinary  seasons,  and  offered  no  great  difficulties. 
The  valleys  between  the  parallel  hilly  ridges  were  fertile;  but 
when  the  expedition  had  got  so  £ar  westward  as  to  be  outside  of 
the  limits  of  the  range,  it  fell  in  with  very  bad  country — arid  and 
barren,  and  covered  with  spinifex  or  porcupine  bush,  that  constant 
sign  of  a  barren  soil  throughout  the  greater  part  of  Australia.  As 
the  party  continued  their  toilsome  way  westward  the  appearance- 
of  the  country  became  worse  and  worse;  lines  of  sand-ridges 
presented  themselves  without  any  signs  of  surface  water.    Their 
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eafferings  from  thirst  were  at  length  relieved  by  the  discovery  of 
water,  through  the  sharp  sight  and  intelligence  of  a  native  be- 
longing to  the  party.  It  was,  however,  very  limited  in  quantity, 
and  beyond  it,  towards  the  west,  the  aridity  of  the  country  became 
worse  than  ever.  "  Not  a  desert,"  as  Colonel  Warburton  expresses 
it,  '*  because  not  utterly  destitute  of  vegetation.  Eain  sometimes 
iell,  as  testified  by  the  scrub,  but  no  surface  water  remained."  The 
ascent  and  descent  of  the  sand-ridges  overtaxed  the  strength  of  the 
•camels,  and  it  was  found  prudent  to  march  only  in  the  coolness  of 
the  night.  After  some  weeks  of  this  kind  of  travelling,  hunger 
began  to  assail  the  party,  and  one  after  another  of  the  camels  had 
to  be  slaughtered  to  keep  themselves  alive.  At  length,  whilst  the 
leader  was  prostrated  by  illness,  and  craved  to  be  left  behind  to 
die,  the  remainder  of  the  party  strapped  him  to  the  back  of  a  camel 
and  made  a  push  for  the  Oakover  Eiver,  a  tributary  of  the  De  Grey, 
near  which  were  some  outlying  stations  of  West  Australian  colonists. 
Two  of  the  men  were  sent  on  to  the  nearest  station  for  succour,  and 
returned,  after  an  absence  of  sixteen  or  seventeen  days,  with  food 
and  horses,  supplied  by  Messrs.  Grant,  Harper,  and  Anderson,  of 
the  De  Grey  Eiver  station.  Without  this  timely  aid  the  whole 
party  must  have  perished.  Intelligence  of  their  arrival  quickly 
reached  the  Government  at  Swan  Biver,  who  had  for  some  months 
expected  their  arrival  at  some  of  the  frontier  settlements,  and  a 
vessel  was  sent  to  Nickol  Bay  to  bring  them  to  the  capital,  whence 
they  departed  soon  after  for  Adelaide,  reaching  that  place  in  April, 
twelve  months  after  their  departure  from  Alice  Springs.  Great 
praise  has  been  accorded  by  Colonel  Warburton  to  the  authorities 
of  Western  Australia  for  the  cordial  aid  and  hospitality  rendered 
to  the  heroic  band  ;  and  at  Fremantle  and  Perth  triumphal  arches 
were  erected  in  their  honour.  The  arrival  of  Colonel  Warburton 
at  Adelaide  was  also  celebrated  by  a  public  banquet  on  a  large 
scale.  I  ought  not  to  omit  to  record  the  fact  that  the  cost  of  this 
important  enterprise  was  sustained  by  two  private  colonists,  the 
Hon.  T.  Elder  and  Captain  Hughes* 

The  contemporaneous  expedition  of  Mr.  Gosse,  dispatched  by  the 
South  Australian  (Jovernment  from  a  position  on  the  Overland  Tele- 
igraph  line  south  of  the  starting  point  of  Colonel  Warburton,  al- 
though not  successful  in  crossing  to  the  western  settlements,  reached 
the  shores  of  the  Great  Salt  Lake  in  the  interior,  which  had  been 
•discovered  a  short  time  previously  by  Mr.  Giles,  and  named  by  him 
Xake  Amadeus.    From  this  point  Mr.  Gtosse  was  obliged  to  return. 
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Of  expeditions  in  other  parts  of  Australia,  space  only  permits  me  to 
mention  that  of  Mr.  W.  Hann,  in  Northern  Queensland,  who,  during 
the  months  from  June  to  November,  1863,  explored  the  difiScult 
country  along  the  head  waters  of  the  Lynd,  Mitchell  and  Bloom- 
field  rivers,  and  reached  Princess  Charlotte's  Bay. 

New  Quinea. — An  expedition  which  has  excited  much  interest 
ainong  geographers  and  naturalists  is  that  of  M.  Miklukho  Maklay,. 
a  Eussian  savant,  to  the  north-eaatem  coast  of  New  Guinea.  Afto- 
passing  a  year  on  that  island,  in  Astrolabe  Bay,  this  traveler 
visited  the  Philippine  Islands  and  Hong-Kong,  proceeding  thence 
to  Batavia,  where  he  stayed  for  a  time  with  the  Dutch  Grovemor- 
Greneral  at  BUitenzorg,  in  order  to  elaborate  the  materials  he  had 
collected  in  New  Guinea.  Notwithstanding  the  perils  and  hard- 
ships  undergone  during  his  first  expedition,  M.  Miklukho  Maklay 
proposed  visiting  New  Guinea  a  second  time,  and,  according  to 
the  last  letters  received  from  him,  intended  leaving  the  island  of 
Java  at  the  end  of  1873.  His  intention  then  was  to  visit,  and 
reside  for  some  time  in,  Triton  Bay. 

M.  Miklukho  Maklay  has  already  communicated  the  chief  results 
of  his  anthropological  observations  to  the  Academician  Baer  at 
Dorpat.  In  the  *  Natuurkundig  Tijdschrift  voor  Nederlandish  Indie  *" 
for  1873,  there  appeared  a  very  instructive  article  by  M.  Miklukho- 
Maklay,  under  the  title  '' Anthropologische  Bemerkung  liber  die 
Papuas  der  Maclay-Kliste  in  New  Guinea." 

More  rich  in  geogiaphical  results  has  been  the  exploring  voyage 
of  H.M.S.  Basiliak,  under  the  command  of  Captain  Moresby,  alon^ 
the  south-eastern  coast  of  this  great  island.  Captain  Moresby 
relates  in  his  letter  to  Sir  Henry  Rawlinson,  giving  an  account  €i 
his  remarkable  discoveries,  that  the  Basilisk,  having  accomplished 
sooner  than  he  anticipated  the  mission  with  which  it  was  charged, 
viz.,  the  suppression  of  the  illegal  employment  of  Polynesian  natives- 
by  the  pearl  shellers  in  Torres  Straits,  he  employed  his  spare  time 
in  attempting  to  complete  the  unfinished  survey  of  Captain  Owen 
Stanley  on  this  coast.  The  result  was  to  find  the  eastern  termi- 
nation of  the  land  very  different  in  configuration  from  what  it  had 
been  represented  on  maps,  and  farther,  the  discovery  of  a  magnificent 
harbour  on  the  south-east  coast.  I  need  not  dwell  further  on  the 
details  of  this  important  voyage,  which  have  already  been  published 
in  our  '  Proceedings,'  and  will  soon  appear  in  a  more  complete 
form  in  our  '  Journal,'  but  I  cannot  refrain  from  alluding  to  the- 
agreeable  picture  drawn  by.  Captain  Moresby  of  the  native   inj» 
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liabitants  whom  he  found  at  this  eastern  extremity  of  New  Guinea, 
and  who  appear  to  be  totally  different  in  race,  as  they  are  in  the 
mildness  of  their  manners  and  in  their  hospitable  treatment  of 
visitors,  from  the  hostile  Papuans  of  the  western  portion  of  the 
island.  Instead  of  the  unoompromising  hostility  with  which 
strangers  attempting  to  land  have  been  generally  met  in  other 
portions  of  the  island,  Captain  Moresby  says  that,  although  on 
all  possible  occasions  he  gave  his  crew  liberty  to  go  on  shore 
and  mix  freely  with  the  natives,  perfect  good  feeling  and  confi- 
dence prevailed  on  both  sides* 

This  contrast  between  the  races  of  the  east  and  west  has  also 
been  remarked  on  by  the  Bev.  Wyatt  Gill,  who  communicated  to 
the  Society  early  in  the  Session  an  interesting  account  of  his  three 
visits  to  the  mainland  of  New  Guinea  from  the  Mission  Stations  in 
the  islands  of  Torres  Straits.  Mr.  Gill  was  fortunate  enough  to  see 
the  natives  of  both  races  on  different  parts  of  the  coast,  and  to 
ascertain,  by  inquiries  of  the  resident  missionaries,  the  line  of 
separation  between  them,  which  on  the  south  coast  is  the  Manu- 
manu  Biver.  All  the  coast  natives  west  of  this  river  belong  to  the 
black  or  negrillo  race»  while  east  of  this  a  light  copper-coloured 
race,  apparently  of  Malay  descent,  occupies  the  country.  It  was 
these  latter  with  whom  Captain  Moresby  had  to  deal,  and  he  speaks 
in  high  terms  of  their  docile  disposition  and  their  industry.  Since 
these  papers  were  read  a  strong  reinforcement  has  left  this  country 
for  the  Mission  Stations  in  Torres  Straits,  and  a  small  coasting 
steamer,  the  gift  of  Miss  Baxter,  has  been  sent  out  to  enable  the 
missionary  parties  to  explore  thoroughly  the  south-eastern  coast  and 
ascend  the  rivers,  with  a  view  to  adding  to  our  knowledge  of  this 
wonderful  country,  as  well  as  of  selectiug  sites  suitable  for  mission 
stations. 

Whilst  English  explorers  have  been  thus  profitably  engaged  at 
the  eastern  end  of  New  Guinea,  more  than  one  party  of  savan$  of 
other  nations  have  been  doing  good  work  at  the  western  extremity. 
Thus  Br.  Meyer,  a  German  naturalist,  known  for  his  former  re- 
searches in  the  island  of  Celebes,  has  succeeded  in  penetrating  a 
considerable  distance  into  the  interior,  and  is  said  to  have  crossed 
the  isthmus  between  Great  Geelvink  Bay  and  McClner  Inlet,  but 
we  have  not  at  present  seen  any  detailed  account  of  the  proceedings 
of  this  enterprising  traveller.  A  more  prolonged  investigation  of 
the  western  peninsula  and  of  the  neighbouring  islands,  especially 
the  Am  Group,  has  been  made  by  the  Italian  naturalist,  Dr.  Beccari, 
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and  his  oompanion,  Signor  D'Albertis,  the  latter  of  whom  has  lately 
returned  to  Europe,  bringing  with  him  the  valuable  oollections  in 
almotit  all  branches  of  natural  history  accumulated  bj  their  united 
^bours,  the  chief  part  of  which,  I  believe,  is  destined  for  the  museum 
of  Genoa,  now  under  the  management  of  the  Marquis  Giacomo  Doria, 
himself  an  accomplished  naturalist  and  a  former  fellow-traveller  of 
Dr.  Beccari.  Beccari  and  D'Albertis  explored  together  in  1872  the 
western  coast  of  the  peninsula  near  Dore}*,  and  the  mountainous  ooun- 
try  of  the  Ar&k  and  Atam  some  distance  in  the  interior ;  and  Dr. 
Beccari  in  the  year  following  devoted  many  months  to  the  examina^ 
tion  of  the  Aru  and  K6  islands,  of  the  former  of  which  he  has  sent 
home  a  sketch-map,  furnishing  a  welcome  contribution  to  our  know- 
ledge of  this  little-known  group.  Other  Italian  explorers  are  Signor 
G.  E.  Cerutti,  who  made  a  survey,  in  1870,  of  the  straits  between 
New  Guinea  and  the  island  of  Salwatty ;  Gommandante  Lovera  di 
Maria,  of  the  corvette  Vettor  Ptsant,  who,  in  1872  and  1873,  further 
examined  the  same  straits  and  the  channels  of  the  K^  and  Aru 
islands.  In  connection  with  these  important  explorations  by  Italian 
geographers  and  naturalists,  I  ought  to  mention  that  the  results 
have  been  admirably  recorded  and  illustrated  by  excellent  maps 
in  the  periodical  work  entitled  '  Cosmos,'  conducted  by  our  able 
Honorary  Associate,  Signor  Guide  Oora,  of  Turin. 

Africa. — Africa  has  occupied  by  &r  the  greater  part  of  the 
attention  of  the  Society  during  the  past  session,  and  on  every  side 
visible  progress  has  been  made  towards  filling  up  those  lai^  blank 
spaces  on  the  map,  which  are  still  sources  of  such  interest  to  the 
geographer  and  such  a  stimulus  to  the  exertions  of  the  enterprising 
traveller. 

On  the  Western  Coast,  if  the  expedition  against  the  Ashantees 
has  not  added  much  to  our  geographical  records,  it  has  materially 
quickened  the  interest  attaching  both  to  the  Coast  country  and  the 
Niger  Valley.  It  has  directed  attention  to  quarters  which  are  still 
unexplored,  and  effectually  tended  to  lessen  both  the  real  and 
imaginary  dangers  of  further  exploration,  besides  leading  to  the 
publication  of  much  information  regarding  the  country. 

The  same  may  be  said  of  what  we  have  received  from  Sir  Samuel 
Baker  regarding  his  most  adventurous  expedition.  The  main  parts 
of  what  he  had  done  and  discovered  had  been  made  known  to  us 
before  my  predecessor  last  addressed  you,  and  since  then  you  have 
had  the  great  pleasure  of  welcoming  Sir  Samuel  and  the  heroic 
partner  of  all  his  wanderings,  and  of  hearing  from  his  own  lips,  in 
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the  lectures  and  addresses  with  which  he  has  so  liberally  favoured 
us,  and  which  are  duly  recorded  in  our  journals,  as  much  of  the 
detailed  history  of  his  achievements  as  it  would  be  possible  to  com- 
municate without  the  publication  of  his  work,  which  is  so  anxiously 
expected  by  all  of  us.  Though  the  direct  geographical  results 
may  be  generally  confined  to  the  correct  ascertainment  of  points 
previously  visited  by  him,  and  the  filling  up  by  his  accomplished 
relation  and  fellow-traveller.  Lieutenant  Baker,  of  many  Uanks  in 
parts  of  the  country  which  Sir  Samuel  had  discovered  in  former 
journeys,  most  important  service  has  been  done  to  geography  by 
proving  the  accessibility  of  regions  which,  a  few  years  ago,  were 
practically  closed  to  European  travellers ;  and  we  may  every  year 
hope  for  fresh  contributions  from  those  who  are  following  in  the 
path  so  energetically  and  successfully  opened  by  Sir  Samuel.  The 
transmission  by  him  of  a  letter  addressed  to  Dr.  Livingstone,  which 
was  forwarded  across  the  Nile  Valley,  and  reached  Lieutenant 
Cameron  at  Unyanyembe,  is  in  itself  a  fact  of  no  small  importance, 
geographically,  as  indicating  the  feasibility  of  transit  by  routes 
which  had  previously  required  all  the  energy  of  Burton,  and  Speke 
and  Grant  to  traverse. 

Yet  more  important  is  the  fact  which  Colonel  Grant  has  just 
learnt  from  a  letter  he  has  received  from  Colonel  Gordon,  that 
Xieutenant  Cameron's  reply  to  Sir  SamueFs  letter,  and  addressed  to 
Sir  Samuel  at  Gondokoro,  had  safely  reached  Colonel  Gordon.  It  is 
thus  clear  that  the  King  of  Uganda,  with  whom  Colonel  Gordon's 
predecessor  had  established  friendly  relations,  is  able  to  insure  the 
conveyance  of  letters  from  the  outposts  of  the  Khedive  of  Egypt  to 
those  of  the  Sultan  of  2^nzibar. 

It  is,  moreover,  clear  from  Colonel  Gordon's  letters  that  the 
difficulties  in  the  way  of  reaching  the  lakes  from  Egypt  have  been 
greatly  reduced  since  Sir  Samuel's  first  most  adventurous  journey. 

Colonel  Gt)rdon  writes  from  Gondokoro  1 6th  April,  and  Khartoum 
4th  May.  His  letter  reached  London  17th  June— one  day  short  of 
two  months  from  Gondokoro.  He  had  left  Cairo  2l8t  February,  and 
Suez  the  22nd ;  arrived  at  Suakim  the  26th,  and  left  2dth ;  arrived 
at  Berber  8th  March,  and  left  the  9th ;  thus  reaching  Khartoum 
on  the  13th  March,  or  18  days  from  Suez. 

The  **  Sud,"  the  great  floating  vegetable  barrier,  which  so  effec- 
tually closed  the  navigation  of  the  river  when  Baker  went  up,  had 
been  cut  through  as  Baker  had  suggested,  so  the  route  to  Gondokoro 
was  open. 
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Colonel  (jordon  left  Khartoum  the  2l6t  March,  and  reached  Gondo- 
koro  on  the  10  th  April.  In  descending  again  firom  Gondokoro,he 
reached  Kjtdi  (5°  30'  n.  lat.)  on  the  10th  April,  and  Ehartonm  on 
the  4th  May — 1 1  days  from  Gt)ndokoro :  but  he  believes  it  could  be 
done  in  8  days.  He  expects  to  have  vessels  on  Lake  Albert  N'yanza 
in  November. 

In  another  letter,  dated  Khartoum  4th  May,  Colonel  Gordon  states 
tha4;  he  had  seen  an  embassy  from  King  M'tesa  of  Uganda  at  Gosi- 
dokoro,  where  they  arrived  four  days  previous  to  himself.  They 
consisted  of  twelve  Waganda  and  one  Arab,  and  brought  presents ; 
amongst  which  was  a  cap  worked  by  Mtesa's  own  hands.  Gordon's 
baggage  had  not  arrived,  so  he  could  make  no  suitable  return ;  but 
he  sent  back  all  the  slaves,  his  own  cap,  and  some  pictures,  to 
M'tesa. 

The  Waganda  witnessed  Gordon's  landing  in  state  from  his 
steamer  at  Gondokoro ;  they  were  shown  the  engine  and  fumace, 
and  also  had  a  sail  in  the  steamer.  On  inspecting  the  sketches  of 
Waganda  in  Speke's  volume  of  the  '  Discovery  of  Ihe  Sources  of  the 
Nile,'  they  were  delighted  when  they  recognised  their  own  king,  his 
mother,  and  other  sketches  with  which  they  were  familiar.  Gordon 
tore  out  all  the  pictures  and  sent  them  to  M'tesa. 

The  Waganda  also  brought  two  letters  from  Lieutenant  Camercm, 
dated  August  and  November  last.  These  gave  accounts  of  Dr. 
Livingstone's  body  having  arrived,  of  Dillon's  death,  and  Murphy's 
resignation.  The  Waganda  told  Gordon  that  Cameron  intended  to 
go  by  Karagweh  to  the  north,  and  GK>rdon  gave  instructions  that 
every  assistance  should  be  rendered  to  Cameron,  should  he  reach 
Uganda.  The  King  of  Uganda  sent  for  a  male  and  female  donkey* 
a  man  who  would  teach  him  to  read  the  Koran,  a  writer,  and  a 
barber  to  shave  him. 

.  The  great  German  Expedition  to  the  countries  north  of  the  Congo 
has  been  feirly  started;  and  their  proceedings  are  regularly 
recorded  in  a  publication  issued  by  the  German  African  Society,  of 
which  seven  or  eight  numbers  have  already  appeared. 

The  Expedition  under  Lieutenant  Grandy,  which  was  equipped 
by  Mr.  James  Young,  with  a  view  to  meeting  Livingstone,  should 
he  have  turned  his  steps  westward,  has  hitherto  not  been  attended 
with  the  results  hoped  for.  Nor  has  the  Expedition  under  Lieutenant 
Cameron  as  yet  added  much  to  our  geographical  knowledge,  though 
it  was  effectual  in  affording  to  the  followers  of  Livingstone  useful 
aid  at  a  critical  part  of  their  journey  homeward  with  the  body  of 
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the  great  traveller.  Lieutenant  Cameron,  when  we  last  heard  of 
him,  had  reached  Ujiji,  fmd,  finding  that  he  should  not  he  ahle  to 
travel  west  of  the  lake  for  some  months,  was  preparing  to  explore 
by  boat  the  south- western  shores.  The  losses  he  had  sustained 
by  the  death  of  his  two  promising  oompanions,  Dr.  Dillon  and 
young  Mr.  Moffiit,  and  by  the  invaliding  of  Lieutenant  Murphy, 
will  be  fresh  in  your  recollection ;  but,  from  what  I  know  of  his 
pluck  and  determination,  I  entertain  hopes  of  his  yet  achieving 
distinction  and  adding  to  our  information  regarding  the  lake-region 
by  his  single-handed  exertions,  should  his  health  enable  him  to 
prosecute  his  journey. 

Many  gaps,  of  greater  or  less  extent,  have  been  filled  up  on  the 
eastern  side  by  Dr.  Eirk,  Captain  Elton,  Mr.  St.  Vincent  Erskine, 
P^re  Homer,  and  others. 

One  g[  the  great  geographical  events  of  the  year  has  been  the  pub- 
lication of  Dr.  Schweinfilrth's  Travels,  the  valuable  results  of  which 
were  glanced  at  in  describing  the  grounds  for  conferring  on  that 
accomplished  traveller  the  highest  honour  we  have  it  in  our  power 
to  bestow.  The  enormous  amount  of  valuable  information  on  so 
many  subjects,  which  he  has  collected,  assures  me  that  in  his 
future  travels  he  will  record  those  astronomical  determinations 
of  distances,  which  alone  are  wanting  to  render  his  work  one  of 
the  most  complete,  as  it  is  amon^  the  most  suggestive  of  modem 
travels. 

Bnt  the  main  interest  of  the  year  centres  in  the  most  important 
contribution  to  geographical  knowledge  which  we  have  received  for 
many  years  past,  in  the  journals  of  our  own  Livingstone.  Nothing 
can  exceed  the  minuteness  and  careful  accuracy,  as  fisur  as  his 
means  went,  of  the  notes  kept  by  Dr.  Livingstone.  No  less  than 
17  pocket  rough-note  books,  filled  with  careful  memoranda  of  each 
day's  journey,  were  found  among  his  papers;  and  whenever  ho 
made  a  long  halt,  he  appears  carefully  to  have  written  out  his 
journal  in  a  connected  narrative,  and  to  have  plotted  on  map-paper 
every  portion  of  his  track.  All  the  voluminous  data  thus  collected, 
appear,  as  far  as  can  be  ascertained,  to  have  been  recovered,  and 
are  now  in  the  hands  of  his  eldest  son,  Mr.  T.  S.  Livingstone,  who 
is  preparing  them  for  publication ;  and  a  very  cursoiy  examination 
of  their  contents  shows  that  they  are  full  of  the  most  valuable 
geographical  information  regarding  the  whole  region  between  the 
third  and  twelfth  degrees  of  south  latitude,  and  the  twenty-fifth 
and  thirty-fifth  degrees  of  east  longitude.     It  is  more  than  pro- 
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bable  that  when  the  whole  is  before  xis,  and  fitted  in  with  the 
contributions  of  other  redent  travellers,  we  may  find  that  much 
more  has  been  filled  up  in  the  blank  spaces  of  the  map  of  A&ica 
than  we  as  yet  are  aware  of.  I  have  noticed  very  briefly,  in  tho 
short  sketch  of  the  great  traveller's  labours,  the  salient  points  in  his 
later  contributions  to  geographical  science,  and  we  await  the  fuller 
information  we  hope  for  in  his  published  journals. 

Ckmclxmon. — Such  is  a  brief  sketch  of  our  proceedings  during  the 
past  year.  It  gives,  I  hope,  some  ground  for  confidence  in  the 
inherent  vitality  of  this  great  Society ;  but  more  than  this,  it  is,  I 
trust,  one  of  the  many  satisfactory  circumstances  to  which  we  may 
look  as  proofs  of  national  vitality.  It  shows  a  substantial  taste 
among  large  masses  of  our  countrymen  for  all  that  pertains  to 
geography;  for  exploration,  however  arduous;  for  scientific  in- 
vestigation, however  intricate;  and  for  faithful,  honest  record  of 
failures  as  well  as  of  successes.  The  taste  for  such  labours  cannot 
co-exist  with  a  worn-out  national  nature,  or  with  the  causes  of 
national  decay.  We  all  know  how  much  this  great  Society  owes  to 
Eoyal  patronage,  and  to  the  life -long  labours  of  Presidents  like  Sir 
Eoderick  Murchison,  to  Associates  and  travellers  like  Livingstone ; 
but  Princes  may  found  and  foster  with  Eoyal  bounty  societies  for  the 
promotion  of  such  studies,  philosophers  may  instruct  them,  great 
travellers  may  make  them  the  depositories  of  their  discoveiies,  still 
the  society  cannot  flourish,  as  ours  has  done,  unless  there  be  in  the 
national  constitution  tho  vital  springs  of  active  national  life ;  and 
from  the  day  when  Prince  Henry  founded  the  fiist  Geographical 
Society  on  a  weather-beaten  promontoiy  of  Portugal,  up  to  this 
moment,  we  find  that  such  societies  have  flourished  as  the  nation 
was  vigorous  and  growing.  And  now,  when  this  Boyal  Geo- 
graphical Society  of  ours,  approaching  the  first  half-century  of  its 
existence,  boasts  itself  as  the  parent  of  33  similar  institutions 
which  have  been  founded  in  all  parts  of  the  world,  since  the 
Koyal  Geogi-aphical  Society  led  the  way,  we  find  that  everywhere 
they  prosper  as  the  nation  prospers,  and  where  the  nation  is  weak 
or  effete  they  are  sure  to  languish.  But  while  this  vigorous  vitality 
gives  to  our  Society  much  substantial  cause  for  satisfaction,  let  us 
look  well  to  our  laurels.  Great  nations,  like  France,  Italy,  and 
America,  like  Germany  and  Russia,  have,  since  our  Society  was 
founded— 44  years  ago — established  Societies  of  their  own,  whose 
activity  gives  to  them  the  same  evidence  of  national  enterprise  and 
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life  as  oars  :  and  if  we  slacken  our  pace,  either  from  indolence  or 
Belf-oomplacency,  we  may  be  passed  in  the  race. 

It  seems  to  me  that  the  Society  may  well  turn  its  attention 
in  two  directions.  First,  let  us  look  to  the  qualifications  of  our 
travellers.  No  country  possesses  in  such  perfection  the  best  raw 
material.  The  strong  physical  constitution,  the  buoyant  energy 
(physical  as  well  as  mental),  the  keen  power  of  observation,  the 
good-humoured  indifference  to  opposition  and  danger— the  determi- 
nation not  to  be  beaten — are  more  common  among  our  youth,  more 
lasting  among  our  seniors,  than  in  most  other  races ;  but  there  can 
be  no  doubt  Uiat  this  very  abundance  of  natural  gifts  is  apt  to  give 
us  a  dangerous  contempt  for  artificial  culture.  How  often  have 
our  working  geographers  lamented  the  neglect  of  systematic  train- 
ing by  some  of  our  most  enterprising  travellers !  How  few  have 
imitated  Livingstone  in  his  life-long  devotion  to  his  own  education 
in  all  that  makes  an  accurate  observer,  as  well  as  an  active  explorer! 
How  rarely  do  we  see  men  training  themselves  as  Schweinfiirth 
and  Hildebrand  have  done,  through  years  of  preliminary  travel  and 
study,  with  their  eye  always  fixed  on  some  great  future  enterprise  ? 
It  is  this  which,  to  my  mind,  gives  its  special  value  to  what  has 
been  so  well  undertaken  by  our  associates,  Mr.  Galton  and  Mr. 
Brodrick,  in  connection  with  geographical  studies  in  our  public 
schools,  and  in  which,  at  Dr.  Acland^s  suggestion,  we  hope  to 
interest  our  Universities. 

But  we  must  also  take  care  that  our  own  Government  shall  find 
good  reason  for  supporting  us  when  we  have  need  of  State  assistance. 
In  other  countries  the  work  may  be  done  when  you  have  once  inte- 
rested some  great  statesman  in  an  enterprise  of  exploration ;  but  here, 
in  England,  when  our  great  statesmen  succeed  to  office,  they  are  apt 
to  distrust  themselves,  and  are  sometimes  distrusted  by  their  coun- 
trymen, in  proportion  to  the  strength  of  their  convictions,  or  the 
deamess  of  their  views,  when  projects  of  science  come  to  seek 
assistance  from  the  public  treasury.  Our  Ministers  are  trustees 
for  the  public  purse,  and,  most  righteously,  jealous  guardians  of 
their  trust.  Every  proposal  for  State  assistance  is  scanned  as  if  it 
were  a  plot  to  rob  the  Treasury,  and  to  gain  their  support  it  is 
necessary  not  only  to  carry  with  us  the  verdict  of  the  scientific 
world,  we  must  also  bring  to  bear  on  them  the  convictions  of 
great  industrial  classes,  and  the  public  opinion  of  the  taxpayers. 
It  is  the  more  important  to  recollect  this,  because,  in  many  of  our 
great  exploring  enterprises,  I  look  upon  Government  co-operation  as 
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worth  much  more  than  the  grant  of  public  monej.  Few  men  are 
better  trained  for  travel  than  the  scientific  branches  of  oar  army 
and  navy  (the  men,  let  me  observe,  as  well  as  the  ofiGioers),  and  no 
personal  enterprise  can,  especially  in  such  arduous  tasks  as  Aicdc 
exploration,  compensate  for  the  lack  of  that  strict  discipline  whicli 
is  nowhere  among  us  found  in  such  perfection  as  in  our  national 
forces.  While,  then,  we  do  all  that  is  in  our  own  power  to  tnin 
our  travellers,  let  us  relax  no  effort  to  cany  with  us  the  cordial 
sympathy  of  the  people  and  the  Government  of  our  country. 

We  must  not  separate  without  recording  in  an  especial  manner 
our  obligations  to  the  University  of  London  for  the  courtesy  with 
which  they  have  continued  to  allow  us  the  use  of  this  magnificent 
Hall  for  the  meetings  of  the  Society.  The  readiness  with  whid 
this  £Gtcility,  whenever  applied  for,  has  been  accorded  us,  ia  the 
more  gratifying,  as  I  feel  assured  that  a  body  so  careful  of  the 
interests  confided  to  their  charge,  as  the  Senate  of  the  University, 
thereby  recognise  the  desire  of  the  Royal  Geographical  Society  to 
contribute  in  its  own  sphere  to  the  sound  and  thorough  edacation 
of  the  great  mass  of  our  countrymen. 
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Abbeokuta,  298. 

Abbott,  Mr.  Keith  E.,  obituary  notice,  530. 

Abed  River,  42. 

Abokobi,  288. 

Aboo  tree,  291. 

Abrolhoe  bland,  361. 

Aoacia  Arabha,  133. 

Accra,  287. 

Adansi  hill«,  289. 

Adah,  184,  287 ;  people,  183 ;  king  of,  185. 

Addoe,  Mr.  W.,  187. 

Aden,  Gulf  of,  316. 

Admiralty  Sarreys,  535  et  sea. 

Adzes,  fikill  in  U8$  o^  by  the  Manmnana 
people,  41. 

Africa,  degraded  races  inhabiting  the  coasts 
of,  193 ;  drcamnavigation  of,  by  Phoeni- 
cian Admiral,  277. 

Afndda,  140. 

Ahmad  Kooshken,  Miraa,  *J25. 

Aim^  M.,  320. 

Aino  race,  origin  of,  229;  Tillages  and 
manners  of,  230. 

Airy,  Sir  George,  350. 

Ajawas  tribe,  508. 

Akropong,  192,  287,  288,  290,  299. 

Ak-eai  River,  423. 

Aksa  River,  437. 

Aktash  stream,  436. 

Aland  Islands,  342. 

Albert  N'yanza,  the,  144, 147,  215. 

Alcock,  Sir  Rutherford,  7,  167,  173,  236, 
240, 

Al-Hudaidah,  194. 
Al-Widi,  gorge  of,  198. 
Amadeua,  Lake,  571. 
Amazon  Valley,  220 ;  River,  569. 
Amazons,  African,  293. 
Amedica,  188. 
Amoom  River,  288. 
Amrin,  village,  198. 

Andes,  Journey  across,  by  Mr.  T.  J.  Hutchin- 
son, 204  et  seq, 

,  Eastern,  produce  of  the,  212. 
Andijan,  town,  410. 


Andrew*s  Range,  105. 

Angoulioor  LtUce,  153. 

Anstey,  Mr.  Chisholm,  obituary  notice,  534. 

AntiU^  gutiurosa,  79,  426. 

Apa  River.  121. 

Arafa,  Lake,  216. 

Aralau  Khan,  miraculous  history  of,  442; 

shrine  of,  444. 
Arazes  River,  309. 
Arctic  discovery,  7 ;  exploration,  prospects  of, 

553  et  seq. ;  whalers,  19. 
Arctic,  Mr.  C.  R.  Marldiam  on  the  voyage  of 

the,  12  et  seq. 
Arago,  M.,  352. 
Arequipa,  city,  213. 
Arp4  the,  423. 
Artysh  River,  417,  437. 
Ashantee,  King  of,  290. 
Ashantees,  strange  worship  among;  horrors 

of  their  human  ascrifices,  295. 
Ashua  River,  138,  139,  140. 
Assuom,  town,  292. 
Asswah  River,  146. 
Atada,  141. 

Atalik-Ghazi,  Mission  to.  Ill,  222  et  seq. 
Atlantic,  'Challeneer'  Temperatur«-Survey 

of,  354 ;  Thermid  Stratification  o^  362. 
Aulhigaa,  Lake,  215. 

Ayrton,  Mr.  Frederick,  obituary  notice,  534. 
Azara,  Feliz  de,  118. 


Babel  Mandeb,  Strait  of,  315,  366. 

Baber,  Mr.,  174. 

Bache,  Professor,  400 

Baer,  von,  Professor,  308,  311. 

Bahr-el-Giraffe,  or  Bahr  Zaraffe,  the,  53, 

131,  132, 136, 143,  146. 
Balan-gol  or  Tsaidam  River,  80,  82. 
Baian-Khara-OuU  chain,  82. 
Baigo  or  Talbot  Island,  37. 
Baitu*'sh-Shaikh  caravan  station,  195. 
Bijil,  village,  195. 
Baker,  Lady,  56,  62,  64. 
,  Lieut.  J.  A.,  B.ir.,   52,  69 ;    Geo- 
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gi^phical  Notes  of  the  Khedive'tf  Expedition 

to  Central  Africa,  131  et  seq. 
Baker,  Sir  S.,  4,  50, 69,  133,  142,  144,  146, 

173,   215;   on  the  Khedive  of  Egypt  s 

Expedition  to  Central  Africa,  51  et  seq, 
Bfllanza,  M.,  118. 
Balegga  Mountains,  178. 
Balgham-Bashee,  419. 
Balilcchi,  Bekof,  410. 
Baltic,  Physical  Condition  of  the,  341. 
Bampton  Island,  36,  46. 
Bangweolo,  Lake,  262,  263,  271. 
Banyamwesi  tribe,  264. 
Baraghii  Pass,  439. 
Baratolrt  River,  248. 
Bari  country,  139  ;  people,  54. 
l^nstian,  Dr.,  111. 
Bdsle  Mission  Stations,  291 }  work  of,  298, 

299. 
Batenian,  Mr.  J.,  acknowledgment  of  receipt 

of  Gold  Medal  on  behalf  of  Col.  T.  Egerton 

Warburton,  490. 
Bates,  Mr.  H.  W.,  128. 
Battoh,  town,  187. 
Bautu,  town,  77. 
Beccari,  Signor,  47,  573. 
Beke,  Dr.,  6. 
Belclier,  Sir  E.,  47. 
Bellew,  Di-.,  112,  225,  440. 
Bemba,  Lake,  244. 
Beroini  Isles,  398. 
Benites,  Don  Gregorio,  118. 
Berem  River,  288. 
Bes&k,  village,  416,  417. 
Bessels,  Dr.,  13. 
Bhamo  River  route  to  South-Westem  China, 

463. 
Biddulph,  Capt.,  Report  of  Trip  fitnn  Kash- 

gar  to  Maralbashee,  425 ;  letters  from,  430, 

434. 
Bisa  tribe,  264. 
Biscay,  Bay  of,  bands  of  warm  water  in, 

406. 
Black  Sea,  Physical  CondiUon  of,  334. 
Blakiston,  Capt.,  226. 
Blanco  River,  121. 
Blnppa,  town,  187. 
Bloomtield  River,  103,  105. 
Blue  River,  80. 

Boers,  Dutch,  at  Kolobeng,  yillanies  of,  op- 
posed by  Ih*.  Livingstone,  502. 
Bokhara,  water-supply  of,  at  the  mercy  of 

Russia,  252. 
Booria  salt-water  creek,  38. 
Bothnia,  Gulf  of,  343. 
Boukhaln-gol  River,  82, 
Bourgastai  River,  154. 
Bourkhan>Bouda  chain,  79,  80. 
Bowers,  Capt.,  465. 
lioyle,  Mr.,  237. 
Bramaputra  River,  464. 
Brick-lea,  mode  of  manu'acturc  of,  173. 


Bristowe  Island,  33. 

Brodrick,  Hon.  G.  C,  on  the  Public  Scknch^ 
Prize  Medals,  491. 

Broken  River,  90. 

Buchan,  Mr.,  322  noie,  367,  369. 

Buh&y,  Tillage. 

Buist,  Dr.,  313,314,315. 

Bullock,  Adm.  P.,  obituarj  notice,  534. 

Bumba  stream,  74. 

Buried  city  in  Kashgar,  Mr.  Foisyth's  ex- 
cavation  at,  442. 

Burknt  Tassin  Lake,  supposititious,  431. 

Burma,  King  of,  policy  of,  466. 

Burton,  Capt,  144. 

Bushel],  Dr.  S.  W.,  Notes  of  a  Joumef  out- 
side the  Great  Wall  of  China,  149  €t  m?. 


Cambalu,  ruins  of,  149. 

Camels,  wild,  79  note, 

Campbell,  Sir  Georgp,  437. 

Cameron,  Lieut.,  10 ;  letters  finom,  on  the 
progi^ess  of  the  Livingstone  East-Oiast  Aid 
Expedition,  69, 468. 

Canaveral,  Cape,  395. 

Cannes,  cause  of  mild  climate  of,  322. 

Cape  de  Verde  Islands,  359. 

Capron,  Gen.,  227,  232. 

Caraveya,  forests  of,  213. 

Carboniferous  Range,  Taylor'a,  92. 

Caribbean  Sea,  394. 

Carpenter,  Dr.  W.  B.,  Further  Inquiries  qb 
Oceanic  Circulation,  301  et  seq, 

Caspian  Sea,  changee  of,  308. 

Casca  River,  119. 

Cayley,  Dr.,  112,  113. 

Cnzembe,  the,  264,  265. 

Celastrus  edulis,  200. 

Central  Africa,  Khedive  of  Egypt's  Expedi- 
tion to,  address  on,  by  Sir  S.  Baker,  51 
et  seq,;  Lieut.  Baker's  Geographical  Notes 
of,  131  et  seq. 

Central  Transandine  Railwaj,  206. 

Cerro  de  Pasco  silver-mines,  205. 

Cenms  ehphas,  426. 

Chadyr  Knl,  Lake,  416,  422,  423,  437,  440. 

Chagannor,  Lake,  154. 

Chakm&k  Forts,  419. 

*  Challenger '  Deep-Sea  Ezploiing  Expeditioey 
540  et  seq, 

Chambeze  River,  263. 

Changchemno  Valley,  glacier  action  in,  1 14. 

Chang-chia-Kou,  frontier  town,  151. 

Changchow,  dty,  1 70. 

Chao  naiman  soume'  Hotum,  city,  156. 

Chapeng  caravansenu,  155. 

Chapman,  Capt.,  B.A.,  112. 

Charwagh,  village,  427. 

Cha-tao,  fortified  town,  150. 

Cheng-te-fu,  prefecture,  162, 163;  dty,  165. 

Chcrif  Pasha,  52. 

Chemidde,  Lieut.,  373  fwte^ 
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Chester,  Mr.,  U. 

Cheyne,  Capt,  18. 

Chida,  210. 

Chi^D-lnng,  Emperor,  162. 

Chi-miDg«shan  Peak,  150. 

Chi-miog^yi  fortrew,  150. 

Chimmo,  Capt.,  346,  404. 

China  Sea,  teinperature  of,  346. 

**ChmaSlrait»,"27,28. 

Chiua  and  Tttu»-Gangetic  India,  communica- 
tion between,  465. 

Cbincheo  or  •*  Old  Zatoo,**  171. 

Ching-sbin-ho  River,  152. 

Chobe  River,  504. 

Chosica,  206. 

Choiiga  Mountains,  82. 

Chumah,  Livingstone's  follower,  176,  181, 
222,  508. 

Chung-Kuan,  village,  163. 

Chung- tu  palace,  151. 

Chunyo,  72. 

Church,  Col.,  216,  217,  219. 

Chii-yung-kuan  Pass,  150. 

Ciezade  Leon,  215. 

Ores  Point,  333. 

Coal-fields  of  Tezo,  232. 

Coal-measures  of  China,  importance  of,  174. 

Coca-Chacra,  207. 

Coleman  River,  96. 

CoUinson,  Adm.  R.,  18. 

Conception,  town,  121. 

Convict  establishments,  Chinese,  at  Hi,  253. 

Cook,  Capt.,  33,  101. 

Coomassie,  horrible  corpse-pit  near,  295. 

Copacabana  peninsula,  214. 

Coquimbo  mines,  difficulty  of  getting  out 
water,  220. 

Coral  fbrmations,  limits  of,  318. 

Cordillera  of  the  Andes,  212,  218. 

Cordillerita,  minerals  of,  124. 

Costas,  Don  Manuel,  212. 

Crobo  country,  189. 

Croft,  Capt.  J.  A.,  Exploration  of  the  River 
Volta,  183  et  seq. 

CroU,  Mr.  J.,  334, 385,  388,  390,  391,  392. 
393,  400,  401. 

Cuesta  Blanca  tunnel,  208. 

Cumbre,  La,  Pass,  519. 

** Custom'*  ot  tbe  Ashantis,  297. 

Cuyabn  River,  119. 


DBdhkhwnh,thell6,  427. 
Dagoe  Island,  342. 
Dahomey,  King  of,  293,  298. 
Daintree,  Mounts  93. 
Dalde  race,  84  and  note. 
Dana,  Mr.,  318,  323. 
Da-toun,  town,  78. 
Da-toun-he  River,  79. 
Daudai,  Great  and  Little,  34. 
Darwin,  Mr.,  318. 


De  Albertis,  SIgnor,  47,  574. 

De  la  Grde,  Commander,  463. 

Delaporte,  Lieut.,  464. 

De  k  Zoache,  Lord,  obitnary  notice,  530. 

De  Long,  Mr.,  236. 

Demersay,  M.  Alfred*  118,  119  mU. 

lyfintrecasteaox,  27,  46. 

D'Herbelot,  170. 

Diamentin  River,  119. 

Dilke,  Mr.  A.  W.,  on  the  Valley  of  the  Hi 

and  the  Water  System  of  Russian  Turkic- 

tan,  246  et  seq, 
Dillon,  Lieut.,  179,  281,  282. 
Dingo,  Australian,  46  noU, 
Dividing  Range,  104. 
Doffoo  Island,  187,  192. 
Dogger  Bank,  365. 
Dolan,  men  of  mixed  parentage,  427. 
Dolonnor,  town,  149,  155,  156. 
**  Dolphin  Rise,"  360,  361. 
lyOrbigny,  M.,  215. 

Dorville,  Albert,  German  missionary,  82  note. 
Douglas,  Commander,  235. 
Draper,  Professor,  393. 
Drew,  Mr.,  437. 
Driver  ants,  188. 
Dry  Tortugas,  396. 
Dubarte,  185. 
"  Dubbahs,"  132,  133. 
Dubuat,  M.,  389. 
Du  Chaillu,  the  Fan  tribe  of,  258. 
Du  Graty.  Col.,  118,  125. 
Duncan,  Professor,  323. 
Dunquah,  296. 
DunsterviUe,  Mr.,  394  note, 
Du  Petit  Thouars,  352. 
Dupuis,  M.,  464. 
DUrville.  Dumont,  47,  320,  352. 
Dwina  Bay,  371. 
Dyn-chu,  town,  77. 
Dyn-Ioan-ln,  town,  77,  78. 


Eastern  Turkistan,  Mr.  T.  D.  Forsyth's 
Mission  to,  222  et  eeq, 

Ebi-Nor  Lake,  248. 

Edkins,  Rer.  Joseph,  174. 

Edomo  or  Endermo,  228. 

Edrisi,  171. 

Egga,  194. 

Elder,  Hon.  Thomas,  183. 

Eleuthes,  85. 

Elias,  Ney,  on  Capt.  Prahewalsky's  Explora- 
tions in  Mongolia  and  Northern  Tibet,  76 
et  8eq. 

Elizabeth  Creek,  91. 

Ellesmere,  Lord,  appreciation  of  Dr,  Living- 
stone's work,  506,  511. 

Ellis,  Mr.  W.,  on  Lieut.  Baker's  obfierrations, 
143  noftf. 

Elton,  Lake,  311. 

Endeavour  River,  100,  105. 
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Etbiopiaa  gokl-mioc%  andent  map  of,  256. 
Eichimging  blood,  ceremooy  of,  63. 


Fairfiu  Bbj,  49. 

Fantis  and  Ashantia,  297. 

Faroe  Bankt,  381  i38S. 

Fashoda,  unhealthioeflB  of,  132. 

Fatiko.  56,  64,  140. 

Paxe  Baj,  368. 

Feng-kao-lu,  Tillage,  1 52. 

Fernando  Noionha,  360. 

Festing,  Sir  Francis,  296. 

Fetish,  African,  292. 

Findlay,  Mr..  146,  366,  378,  404. 

Fiiherman  Islands,  26. 

Florida  Cape,  398,  400 ;  Channel,  384,  394  ; 
Keys,  395. 

Fly  Hirer,  33. 

Forbes,  Mr.  Edwanl.  325,  381. 

Forchhamroer,  M.,  387. 

Forsyth,  Capt.,  21. 

,  Mr.  T.   Dougla*,  Letters    on    his 

Mission  to  the  Atalik-Ghazi,  111  et  seq.; 
222  et  8eq. ;  439  et  eeq. 

Fortescne  8tmit8,  27. 

Foasilbrook  Creek.  87,  107. 

Fouchow  Kirer,  169 

Francia,  Dr.,  117,  126. 

Franklaod,  Dr.,  382. 

Franklin,  journals  of,  yet  oodiscovered,  21. 

Fraser,  Cape,  14. 

Fremantle,  Capt   the   lion.   E.  R.,  on  the 
Ashantee  Campaign,  296. 

Frere,  Miss,  260. 

,  Sir  Bartle,  Opening  Address,  ^eteeq.; 

on  New  Guinea,  47,  49;  on  the  Khedire*s 
Expedition  to  Central  Africa,  50,  68 ;  on 
Lieut.  Baker's  Astronomical  Observations, 
143  ;  on  the  reports  as  to  the  death  of  Dr. 
Livingstone,  and  the  Civil  List  annuity  to 
his  children,  176 ;  on  Col.  Warburlon's 
West  Australian  explorations,  183, 286 ;  on 
Capt.  Croft's  Chart  of  the  VolU  River, 
193 ;  on  Dr.  Millingen*s  Journey  in  Ye- 
men, 202 }  on  Peruvian  railway  engineer^ 
'  ing,  217 ;  on  the  services  of  Dr.  Living- 
stone's companions,  222 ;  on  the  hist  days 
of  Dr.  Livingstone  and  the  arrangements 
for  his  funeral,  243;  on  Mr.  Dilke*s 
travels  in  the  Hi  region,  253 ;  on  the  last 
letters  of  Dr.  Livingstone,  254;  on  the 
geographical  results  of  the  Ashantee  ex- 
p«dition,  299 ;  on  the  native  companions 
of  Dr.  Livingstone,  300 ;  Preaentatioo  of 
Gold  Medals,  488 ;  Pi^esenUtion  of  Public 
Schools  Prize  Medals,  491;  acknowledg- 
ment of  vote  of  thanks,  494;  Obituary 
Notices  of  Fellows,  497  et  aeq. ;  Anniver- 
sary Address  on  the  Progress  of  Geogi-aphy, 
535  et  seq. 
Fritsche,  Dr.,  77. 


Fruholm,  368. 

Fury  Beach,  18. 

Futteh  Ali  Shah,  Mecr,  431,  434,  439. 

Fyxabad,  town,  425. 

Gabri^,  Mr.  Edmund.  506. 

Galapagne  Islands,  818. 

Galdan,  Prince,  155. 

Oalton,  Mr.  F.,  on  the  Public  Sdioola  Fri« 

Medals,  491. 
Galvez,  Sefior  Don  P.,  Peruvian  Minister,  217. 
Garnet  Creek,  93. 
Gamier,  Lieut.,  death  of,  463,  464;  obituary 

notice,  412. 
Gaubil,  Pfere,  83  note. 
Geh-kong,  171. 
George,    Capt,    merits    of  hh    "Artificiil 

HoriiOD,"  143. 
Gepshan,  sublime  glacier  view  from,  115. 
GhafiAf,  vilUge,  201. 
Giaffer  Pacha,  131. 
Gill,  Rev.  W.  Wyatt,  47;  Three  Visits  to 

New  Guinea,  31  et  seq. 
Gladstone,  Rt.  Hon.  W.  E.,  lettw  oo  pro- 
posed Arctic  Expedition,  553. 
Glaisher,  Mr.,  122. 
Globigerinc,  the,  382. 
Glover,  Capt  Sir  John,  Geographical  Not«s 
on  the  Country  traversed    bctwem   the 
Volta  and  the  Niger,  286  €t  seq. 
Gobi,  moving  sands  of,  440,  443. 
Gold  of  Ashantee,  294. 
Gold-pits  of  Africa,  287. 
Golownin,  Capt,  captivity  of,  in  Japu,  ^4. 
Gondokoro,  53,  54. 
GoolMomd,  112. 
Gordon,  Col.,  Letter  on  the  Kashgmr  Miasiott, 

429 ;  extracts  of  letters  from,  438,  439. 
Gorilla,  or  soko,  Livingstone's  detcription  of, 

258,  276. 
Goskavitch,  M.,  230. 
Gourban-Naidji  chain,  80. 
Grand  Chaco,  120. 
Grant,  Col.,  146. 
Grass  Islands,  185. 
Grave,  town,  186. 
Great  Bahama  Bank,  397. 
Great  Wall   of  China,  150,  152,  167,  ITS, 
174 ;  Notes  of  a  Journey  outside  the,  by 
Dr.  S  W.,  Bushell,  149  et  seq. 
Gregory's  Bluff,  88. 
Grinnell  Land,  14. 
Groavenor,  Hon.  T,  G.,  149. 
Grtlber,  John,  German  missionary,  82  nc4t. 
Gnaranee  language,  123  and  no4e. 
Guljas,  large  flodcs  of,  423. 
GuUlaff,  Dr.,  466. 

Hai-tdng,  171. 
Hakodate,  227. 
Hall,  Capt,  death  of,  20. 
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Halley,  Dr.,  325. 

Hamilton,  Mr.  A.,  193. 

Hann,  Mr.  W.,  Expedition  of,  in  Northern 

Queensland,  87  et  esq, 
Hansteen,  Prof.,  obitnaiy  notice,  517. 
Harapoulac  Rirer,  155. 
Haiiz  Mountains,  195. 
Hardanger  Fjord,  344. 
Harley,  Col.,  184,  186. 
Hart,  Mr.,  Meteorological  Obterrations  of,  49. 
Hastings,  Gspt.,  33. 
Hattera»,  Cape,  395,  400,  403,  404. 
Hawkslej,  Mr.,  389. 
Hayes,  Dr.,  366,  374,  376. 
Hayter  Island,  27,  49. 
Hay  ward,  Mr.,  112. 
Heath  Point,  27  ;  IsUnd,  27. 
Hellwald,  M.  von,  251. 
Henderson,  Mr.  C,  127. 
Herschel,  Sir  John,  325,  347,  349,  352,  366, 

403. 
Higginbotham,  Mr.,  133,  138. 
HiWebrandt,  Dr..  11. 
Hin^an  range,  157. 

Holland,  Sir  Henry,  obituaiy  notice,  525. 
Holmwood,   Mr.   F.,   Letter    on    Majwara'g 

account  of  the  last  Journey  and  Death  of 

Dr.  Livingstone,  244  et  seq, 
Homie,  186. 

Homogataki  Volcano,  228. 
Hooker,  Dr.,  333. 
Homer,  Dr.,  344. 
Hotham,  Sir  Charles,  127. 
Htfiang-fthiu-pn,  hamlet,  151. 
H:(iao  Lan  Kiver,  159. 
Hsing-ho-cheng,  ruins  of,  154. 
Hsuan-hua-fu,  city,  151 ;  valley,  153. 
Huancavelica,  quicksilver  mines  of,  205. 
Uuang-ku-tun,  town,  161,  162.     - 
Hue,  Abbe,  82,  86,  156,  173. 
Hudson  River,  340,  343. 
Hughes,  Mr.  W.  W.,  183. 
Huish,  Capt.,  293. 
Hui-tsung-&iu  Lama  temple,  158. 
Humbokit,  M.,  120,  360,  424. 
Hume,  Mr.  Hamilton,  oUtnaiy  notice,  532. 
Hunt,  Capt.  E.  B.,  395. 

,  Mr.  Robert,  124. 

Hutchinson,  Mr.  E.,  195. 

,  Mr.   T.    J.,  217;    Across  the 

Andes  from  Callao,  204  et  seq. 
Huzrut  Begum,  shrine  of,  441. 
Hj^res,  mild  climate  of,  322. 


IbnBatuta,  171. 

Ibrahimeya,  139,  140. 

Ichinor,  Lake,  abundance  of  waterfowl  in, 

154. 
Ilala,  fCitambo's  capital,  245. 
llf,  Chinese  convict  establishments  at,  253  ; 

River,  252. 


Hi  Vallej  and  the  Watei -System  of  Russian 

Tnrkistan,  paper  on,  by  Mr.  A.  W.  Dilke, 

246  et  seq. 
International  Geographical  Congress  in  Paris 

of  1875,— Circular  of,  453  ;  Programme 

of,  454  et  seq. 
Irmingei-,  Adro.,  368,  869,  371,  374. 
Iriawaddy  River,  463,  464. 
Ishhikari  Rirer,  231,  232. 
Ish-Kaman  Pass,  439. 

Islands,  floating,  of  the  Albert  N'janza,  144. 
Ismail  Pasha,  143. 
Isntailia,  138. 

Issyk-kul,  or  •*  Hot  Lake,**  249,  250,  251. 
Iwani,  mines  of,  232. 


J&bal-Dh&Ia',  sandstone  plateau,  199. 

J&baUHai&z,  gorgts  of  the,  195. 

J&bal-Najam,  li»7. 

Jane's  Tableland,  106. 

Japan,  contrast  of  trees  in  the  sceneiy  of, 

229. 
Jardine,  Messrs.,  lost  cattle  of,  96. 
Jarshinski,  M.  Th.,  372.  ' 

Jauja,  Valley  of,  205. 
Jefi'reys,  Mr.  J.  Gwyn,  3. 
Je-ho,  or  "  Hot  River,"  163. 
Jehol,  city,  149  ;  palace  of,  161. 
"Jerry,"   of  Mr.  Hann's  party,  attempted 

capture  of,  1 00. 
Jews -harp,  Maby,  174. 
Johnson,  Mr.,  Governor  at-  Leh,  437. 
Johnston,  Dr.  Keith,  118,  367,  369. 

,Mr.  Keith,  jun.,  269,  272. 

Jordanus,  Friar,  173. 
JumUn  Mountains,  197. 
Junction  Creek,  107. 
Jute,  preparation  of,  19. 


Kidrige,  71. 

Kagoshima,  medical  school  at,  239. 

Kalahari  Desert,  503. 

Kalgan  range,  153. 

Kalungwesi  River,  264. 

Kamrasi,  Chief,  61 ;  hostility  of  his  son  to 
Sir  S.  Baker,  57. 

Kane,  starvation  of  his  party  due  to  mutiny, 
20. 

Kang-hi,  Emperor,  149. 

Kangin,  dty,  169. 

Kanin  Peninsula,  371. 

Kanyanye,  73. 

Kara  Sea,  371. 

Karaboghaz,  311. 

Karakorum  Pass,  112,  113. 

Karakul,  two  lakes  so  called,  436 ;  name  in- 
discriminately applied  to  lakes  by  Kirghiz 
and  (Jsbegs,  438 ;  drainage  of  the,  solvt^, 
431. 

Karghalik,  town,  115. 
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Ear-Kani-Usa  Hirer,  243. 

Earoma  Falls,  14L 

Kaah  Hirer,  249. 

Kaahgar,  Geographical  Besalts  of  Mr.  For- 

sy&'s  Miasioa  to.  Sir  U.  Hawlinaoo  on, 

414  et  seq, 
Kasonso,  Bauranga  chief,  262. 
Katanga,  copper-mines  of,  257. 
Kataa,  Tillage,  32 ;  Hirer,  32. 
Kaufinann,  Geo.,  409. 
Kaokabio,  famotu  Arab  stronghold,  199. 
Kazeh  and  Taborab,  identity  of,  178. 
Keith,  Mr.,  219. 
Kenia,  Mount,  278. 
Kennedy  River,  head  watert  of,  106. 

,  the  onfortunate  explorer,  89. 

Kentia  prooera,  43. 

Kereseano,  37. 

Khojent,  409. 

Kido,  hamlet,  38. 

Kikunja  mouth  of  the  Lofigi,  74. 

KilioHuijaio,  278. 

Kiouovi,  Mr.  Lucuki,  Japanese  Secretary  of 

Legation,  240. 
Kipo  Ishind,  34.  . 
Kirchner  Range,  87. 
Kirghiz  mode  of  stalking,  421. 
Kirk,  Dr.,  Ill,  145;  on  the  Lufigi  River 

Delta,  74  et  seq, 
Kizil  Su,  or  Kashgar  River,  417,  425,  426; 

riUage,  225. 
Kizira  Tchik  ravine,  247 ;  River,  248. 
Kizxilyart  PUun*  431. 
Klaproth,  M.,  170,  425. 
Kok  Robat,  village,  224. 
Kokand,   a    Month's    Journey  in,   by  Mr. 

Eugene  Schuyler,  408  et  seq. 

,  dty,  409 ;  baiaar,  413. 

Koko-oor  Lake,  79.  , 

Kolobeng,  501  ;  atrocities  of  the  Dutch  Boers 

at,  502. 
Kostakos,  409. 
Kpong,  town,  189,  190,  191. 
Kuang-jen-ling  ridge.  166. 
Kublai  Khan,  149,  154, 157. 
Kuei-huapChfing,  city,  76. 
Kukerantimy,  287. 
Kuldja,  Old  and  New,  247. 
Kiim,  or  moving  sand,  443 . 
Kuma  River,  3o9. 
Kunduz,  Meer  of,  432. 
Kunges  River,  249. 
Ku-Pei-Kou  Pass,  77 ;  town,  167. 
Kur  River,  309. 
Kurmadan  glacier,  115. 
Kuro  Siwo,  or  Pacific  **Gulf  Stream,"  364. 
Kutemaldy    Rivei*,  a  mere  overflow   canal, 

253. 


Lacerda,  Dr.  de,  504. 
Lady  Franklin's  Bay,  14. 


Laing,  Mr.  Arthur,  246. 

Laird,  Mr.  Maogregor,  194. 

Lan-ho  River,  166. 

Lang-ping-hien,  town,  166. 

Laughtoo,  Mr.,  334,  350.  384-388. 

Lawr^ice,  Mr.,  236. 

Lawya  scrub,  densi^  of,  102. 

Leichhardt,  87. 

Leitner,  Dr.,  116. 

Lens,  Professor.  351  and  note,  353,  360, 
365. 

Leopold,  Port,  16,  17. 

Levi,  Prof.  Leone,  on  the  Geography  and 
Reaouroes  of  Paraguay,  111  et  mq. 

Liemba,  lower  portion  of  Tanganyika,  282. 

Lilley,  Mounts  93. 

Lincfiln,  Lake,  of  Livingstone,  265. 

Linyante,  504,  505. 

Livingstone,  Dr.,  6,  9,  111,  146,  147,  148, 
174,  180;  reports  as  to  his  death,  13L, 
145,149,  176,  182;  oonfirmation  of  thor 
truth  in  letters  from  Lieuts.  Cameron  and 
Murphy  of  the  East-Coast  Aid  Expedition, 
176-180,  and  in  a  despatch  from  CapL 
Prideaux,  Acting  Consul-General,  Zanzibar, 
181 ;  Civil  List  annuity  to  his  ohildreo, 
175;  ofier  of  interment  in  Westminster 
Abbey  by  Dean  Stanley,  182;  arrival  of 
the  body  at  Zanzibar,  221 ;  landing  of  the 
remains  at  Southampton,  and  arrangeoMats 
for  the  Public  Funeral  in  Westminster 
Abbey,  243 ;  M^wara's  account  of  his  last 
journey  and  death,  244  et  aeq. ;  prospect 
of  the  publication  of  a  Narrative  of  his 
Travels  by  his  son,  Mr.  T.  S.  Livingstone, 
255;  letters  of  the  Ute  explorer  to  Sir 
Bartle  Frere,  255,  261,  to  Sir  H.  C. 
Rawlinson,  267,  270,  to  the  late  Sir  EL  L 
Murchison,  274,  and  L  B.  Braith waits, 
Esq.,  278 ;  Government  gi«nt  to  his  fkmiiy, 
and  to  meet  outstanding  liabilities  of  his 
late  Expedition,  408 ;  further  provision  for 
the  transport  of  his  remains  to  England, 
and  their  public  interment,  445  ;  Report  to 
the  Council  on  the  Ariangemeats  for  the 
funeral,  445-450 ;  Report  of  the  proceed- 
ings of  the  Delegates  at  Southampton,  446 ; 
examination  and  rerification  of  the  remains 
by  Sir  William  Fergus6on,U47 ;  the  eatin 
cost  <^  the  funeral  undertaken  by  the 
Government,  450;  obituary  notice,  497 
et  seq, 

,  Charles,  obituary  notice,  512. 

,  Mr.  T.  S.,  254,  255. 

East-Coast    Relief    Expedition, 

letters  from  Lieut.  Cameron  on  Uie  Pro- 
gress of,  69  et  seq,;  468. 

Lizard,  mode  of  cooking  the,  41. 

Loanda,  505. 

Lob,  Lake,  83  note\  a  series  of  marshy 
swamps,  440. 

Lobor^  139;  tribe,  56. 
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Lockhart.  Dr.,  174. 
^'Loees"  deposit,  150,152. 
Lofoten  Islands,  371. 
Lomond,  Loch,  322  note. 
Lopes,  Donrte,  147. 

,  Gen.,  President  of  Pferagoay,  127. 

Louisa  Creek,  91. 

LuaUba  River,  256,  265,  269,  272,  274. 

Ladha  Damje,  268,  270, 273. 

Lnfij^i  River  Delta,  Examinatioa  of,  by  Dr. 

Kirk,  74  et  aeq, 
Lafira  River,  2r»6. 
Lnngerengeii  River,  71. 
Lydia  Island,  28. 
Lyman,  Mr.,  232. 
Lynd  River,  87,  107. 


Mabotaa,  scene  of  Dr.  Livingstone's  encounter 

with  a  lion,  500. 
Macartney,  Earl,  149,  165. 
Macdevitt,  Mount,  107. 
Maodonell,  Mr.,  127  note. 
Ma-chnaii-tzn,  village,  1G6. 
Mackenzie,  Bishop,  508. 
Maclear,  Sir  Thomas,  504. 
Macvean,  Mr.,  235. 
Madeira,  cntaracU  of  the,  220. 
Mafia  IsUnd.  74. 

Mahomed  Afsul  Khan,  Resaldar,  429,  439. 
Maino,  Chief,  32. 
Maivars,  his  aocoont  of  the  last  journey  and 

death  of  Dr.  Liringitone,  244  et  aeq. 
Makoiolo  tribe,  263,  504,  505. 
Makram,  town,  409. 
Malagarazi  River,  268. 
Malakai,  or  ghosts,  31,  33. 
Malayan  race,  the,  48. 
Malinowsky,  Selior,  205,  206,  211 . 
Manao  River,  39. 
Mangaia,  natives  of,  33. 
Manganja  tribe,  508. 
Manghau,  or  Mankow,  464,  465. 
Manitu  Kalua  station,  160. 
Manumanu  River,  39,  42,  573  ;  natives,  40  ; 

dialect,  45. 
Manyuema  country,  258,  274. 
Mapn  River,  42. 
Miu«]beshee,  town,  426. 
,  Report  of  Trip  to,  from  Kash- 

gar,  by  Capt.  J.  Biddulph,  425. 
Mariwah,  village,  201. 
Mai-enga  Mkali  plain,  72. 
Mareva  stream,  42. 
Margilan,  town,  412. 
Maria  expedition,  disastroos,  46. 
Markham,  Mr.  C.  a,  46,  217,  22b;  on  the 

Discoveries  of  the  Polaris  and  Voyage  of 

the  ArctiCj  12  et  ieq.;  on  Railroad  and 

Steam  Communication  in  Southern  Peru, 

212  et  seq. 
• ,  Commander,  12,  15,  18. 


Marseilles,  sea  evaporation  at,  325. 

Martins,  M.  Charles,  373. 

Masika,  or  rainy  season,  Livingstone's  de- 
scription of,  271. 

Masindi,  58,  142 ;  horrible  funereal  rites  of 
the  King  of,  60. 

M&thna,  village,  196. 

Matipa  bland,  244. 

Matsumai,  234. 

Matooana,  209. 

Mauat,  drums  of  the,  34 ;  race,  35, 

Maury,  Capt,  335,  349,  394  note,  403. 

M^Clure,  Vioe-Adm.,  obituary  notice,  523. 

McFarlane,  Rev.  Mr.,  48. 

McGahan,  Mr.,253. 

McGhee,  Peruvian  Railway  engineer,  206, 
208,  210. 

McMahon,  Lieut.-Col.  A.,  on  our  Prospects 
of  opening  a  Route  to  Soath-Westem 
China,  and  Explorations  of  the  French  in 
Tonquin  and  Cambodia,  463  et  seq, 

Mediterianean,  cause  of  bluen«>s8  of  its  water, 
823  note ;  Physical  Geography  of,  319. 

Meiggs,  Mr.  H.,  the  "Railway  King"  of 
Peru,206.  211,  214. 

Mekong  or  Cambodia  River,  exploration  of, 

•  463. 
Melaleuca  bark,  36. 

Melgar,  Capt.,  steamers  launched  on  Lnke 

Titicaca  by,  214,  216. 
MelviUe  Bay,  16. 
Menam  River,  463. 
Mentone,  cause  of  mild  cliknato  ot,  322. 
Mer  Island,  37. 

Merivale,  Mr.  Herman,  obituary  notice,  533. 
Mermet,  Abb^,  230. 
Mer&e,  lost  city  of,  357. 
Meyer,  Dr.,  47,  307,  343,  364. 
Miautze  tribes,  464. 
Middendorf,  M.  von,  369,  371,  372. 
Mier,  Mr.  John,  125. 
Mifhftk  fortress,  195. 
Miller,  Gen.,  Intendente  of  Cuzco.  220. 
Milliogen,    Dr.    C,  Notes  of  a  Journey    in 

Yemen,  1^^  et  seq. 
Milne  Bank,  405. 

,  Sir  Alexander,  402. 

Ming.yol  hill,  58,418. 
Minyoro  country,  58,  141 . 
Mirza  Shadee,  113. 
Terek  Fort.  418. 

*  Missionaiy  Travels*  of    Dr.    Livingstone, 

great  popularity  of,  507. 
Michell,  Mr.  R.,  253. 
Missiooes  territory,  121. 
Mitchell  River,  92,  106. 
Mitford,  Mr.,  241 ;  and  Satow,  travels  of, 

236. 
Moenekuss,  Chief,  274. 
Moero,  Lake.  256,  272,  274. 
Moflut,  Dr.,  499. 
,  Mr.,  jun.,  death  of,  69. 
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Mohammad  Bogharib)  147. 

Mohn,  ProfcMor,  344,  367,  S68,  369. 

Moil«iido,  port  of,  213. 

Mong-t8x4)ten,  464,  465. 

Moresby,  Capt.  I.,  47,  49 ;  on  Recent  Dis- 

coTeries  in  the  South-Eastern  P«rt  of  New 

Guinea,  22  gt  9eq. 

,  Port,  26;  Island,  27. 

Mori  breakwater,  233 ;  Tillage,  228. 
Morimichi,    M.     Motoni,  Japanese    Charge 

cT Affaires,  240. 
Moro-Cocha,  copper-mines  of,  205. 
Mosquito  Coast,  894  noU. 
Moioica,  marauding  enterprise  oC^  265. 
Monmtf  district,  72. 
Mountains  of  the  Moon,  278. 
Monrilyan  IsUnd,  27. 
Mowatt,  Mr.  James,  128. 
Mpabala  islet,  264. 
Mpanga  Saoga,  73. 
Miihry,  Dr.,  373,  874. 
Muinyi  Useghara,  70. 
Mukondokera  River,  71. 
Mukrood,  8hab,  441. 
Mukurani  Creek,  74. 
Mulgrare,  Mount,  93,  106. 
Mnnikbah,  village,  195. 
Mango  Paik,  194. 
Mtinster,  Count,  acknowledgment  of  receipt 

of  Gold   Medal  on  behidf  of  Dr.  Georg 

Schweinftirth,  489. 
Muradin  Bek,  411. 
Muraa  Wei-cbang,  imperial  hunting-grounds, 

149, 160. 
Murchison,  Sir  R.  1.,  51, 126, 257,  269, 301, 

494,  5M,  520 ;  early  sppredation  of  Dr. 

Livingstone's    capabilities  as  an  explorer, 

503,-504,  507. 
Murghibi,  437. 
Murphy,  Lieut.,  69,  178,  182. 
Murray,  Mr.  Mungo,  503. 

,  Rev.  A.  W.,  31,  46  note. 

Mustard,  lamp-oil  expressed  fiom,  197. 
Mwootanxige,  144. 


Namtchital-Oubm-mouren  River,  82. 

Nani  Singh,  112. 

Nan-kou  Pass,  150. 

Nares,  Capt,  317,  327,  330,  333,  336,  354, 

355,  358,  393,  403. 
"  Narrows,"  the,  401,  402. 
Nassick  Asylum,  near  Bombay,  182,  260. 
Negri,  Chevalier  Cristolbro,  551. 
NaUon,  Mr.,  87,  88,  101. 
Negrito  races,  the,  47. 
New,  Rev.  Charles,  281. 
New  Guinea,  Recent  Discoveries  in  the  South- 

Eastern  Part  of,  Capt.  I.  Moresby  on,  22 

et  seq. ;  natives  of,  29 ;  pottery  of,    29  ; 

weapons  and  canoes  of,  29 ;  three  visits  to, 

by  kev.  W.  W.  Gill,  31  et  seq. 


Newberry,  Mount,  96. 

Newman  Bay,  13. 

N'gami,  Lake,  503. 

Nicholson,  Sir  Charles,  48. 

Nile,  the,  changed  to  a  swamp,  53 ;  Lirsf- 

stone's  supposed  soarce  of,  S77. 
-^^  mai-shes,  horrible  Murium  froa,  IH 
Nilo,  Lagoa  do,  147. 
Nipa  fruticanSy  43. 
Noggur  or  Nile  boat,  133. 
Nonda  Creek,  90. 
Nonoo  River,  38. 
Normanby  River,  99,  105. 
Northbrook,  Lord,  415. 
Northern  Queensland,  Uann's  Expeditias  % 

87  ei  seq. 
Norwegian  Fjords,  thermal  conditioa  oC  ^ 
Nubar  Pasha,  51,  52. 
Nubra  River,  115. 
NullipoKs,  the,  381. 


Oaky  Creek,  100. 

Obogoo,  289. 

Oceanic  Circulation,  Further  Inqmris  oc  b- 
Dr.  W.  B.  Carpenter,  301.  \.-hki 
Seas  :— Caspian,  308  ;  Red  S«s,  It 
Mediterranean,  319;  Black  Sts,  »t. 
Baltic,  341;  Norwegian  FjoHs,  344. 
Sea  of  Okhotsh,  344;  Sola  Sm,  34i 
lI.^Genei^  Oceanic  Cnxnlstioa,  V^ 
The  Atlantic :  *  Challeoger '  T«ffl|wste» 
Survey,  354;  its  Thermsl  SW^ 
cation,  362.  Relative  Inflooioi  rf* 
General  Oceanic  Circolalion,  wukti^ 
Gulf-Stream,  365.  InfloeDoe  oo  tk  L**- 
tribution  of  Animal  Life,  380.  Appa* 
I.— The  Gibraltar  Current,  384.  ipH" 
II.— Objections  to  the  DootnM  ^  * 
Thermal  Oceanic  CirculatioD,  388.  ^ 
peodix  III.— Thermal  Work  of  tk  tr? 
Gulf-Stream,  393. 

Odematfsie,  German  Mission  at,  189. 

Oderick,  Friar,  170. 

^oomassie,  287,  288. 

Uesel  IsUnd,  342. 

Okara,  Lake,  275. 

Okhotsk,  Sea,  temperature  of,  344. 

Oldham,  Dr.,  on  malaria,  207. 

Oleander  obesum^  196. 

Omar,  Keis,  I'S^. 

Oordum  Padshah,  story  of,  442. 

Oosh  Turfon,  440. 

Ord,  Col.,  279. 

Ordos  country,  77. 

Orovan,  412. 

Oioya,  211. 

Osbom,  Adm.  Sherard,  18,  30. 

Oswell,  Mr.  W.  C,  503,  504. 

Ouigours,  ancient,  414. 

Owsi>o/i,420,  431,  435. 

Owen  Stanley  Mountains,  23. 
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Oxford  and  Cambridge  UnirersitieB,  Me- 
morial of  the  Council  on  the  claims  of 
Geographical  Science  to  recognition  bj,  451. 


Pacific  Steam  Narigatioa  CompaoT,  205. 

Page,  Commodore,  118. 

Paleimo,  S25. 

Palladins,  Archimandrite,  174. 

Palm,  gigantic,  24. 

Palmer  Creek,  93 ;  RiTer,  106. 

Palmerston,  Lord,   his  desire  to  senre   Dr. 

Livingstone,  279. 
Pamir,  the,  a  series  of  broad  valleys,  435. 

Excursioa,  Summarj  of  Kesults  of, 

435. 
Fandanus  odoraiistmus^  196. 
Panshantu,  military  station,  155. 
Papercho  wood,  superior  to  oak,  125. 
Papuan  pipe,  32,  35 ;  people,  48i 
Paradisea  apoda^  34. 

Paraguay,  Geography  and  Resources  of.  Prof. 
Leone  Levi  on,    117  ei   9eq,\  origin  i>i 
people  of,  123;  River,  119. 
Fkrana  Rirer,  119,  121. 
Parasites,  huge  climbing,  25. 
Pardo,  Don  Manuel,  President  of  Peru,  204, 

205,  216,  220. 
Parish,  Sir  Woodbine,  118,  126. 

Pu-kea,  Sir  Harry,  23tJ. 

Parry,  Sir  E.,  18. 
Pas  Kurgan  Fort,  418. 

Ps-ta-ling  range,  150. 

Panthier,  M.,  168,  169. 

Pearl  Bshery,  48,  333. 

Pebbly  Range,  Kennedy'^,  91. 

Pemberah  Perah,  Chief,  72. 

Penny,  Capt.,  19. 

Pentland,  Mr.,  215. 

Perambuco,  360.- 

Pern,  gold  discovery  io,  218;  commerce  of, 
219. 

,  Southern,  Railroad  and  Steam  Com- 
munication in,  Mr.  C.  R.  Markham  on,  212 
etweq. 

Petermann,  Dr.,  370,  374,  376,  377.  • 

Phillips,  Mr.  G.,  Notices  of  Southern  Blangi, 
168  €t  86q. 

Pigafetta,  147. 

Pioneer,  on  the  Zambesi,  500. 

Pir  Shcreh  Kuddam  Moortaxa  All  Tagh,  427. 

Pi-shu-flhan-chuang  summer  palace,  165. 

Pithacue  monkey,  196. 

Pbnt,  Mr.  N.,  125. 

Playfair,  Col.,  312. 

PolariBy  discoveries  of  the,  Mr.  C.  R.  Mark- 
ham  on,  12  et  $eq. 

Polo,  Marco,  149,  151,  154, 157,  167,  465. 

Prance,  Mr.  R.  H.,  20,  48. 

Preatwich,  Mr.,  H47,  351,  352. 

Prince  Regent's  Inlet,  16. 

Princess  Charlotte's  Bay,  97. 


PrisUs  anHqaorvm,  or  sword-fish,  40. 

Prshewalsky,  Capt,  Explorations  in  Mongolia 
and  Northern  Tibet,  76  et  eeq, 

Ptolemy,  Nile  sources  of,  256 ;  Coloe  Lake  of, 
257. 

Public  Schools  Prize  Medals.  Resiits  of  the 
Examinations  for  1874,  473  et  teq, ;  Re- 
ports of  the  £xaminei%  for  1874,  480  et 
eeq. ;  Programme  for  1875,  483  et  eeq, 

Pullen,  .Capt.,  817. 

Putala-8su,  Lama  temple,  164. 

Quabino  Battoh,  187. 

Quarken,  342. 

Uue-lin-fu,  city,  168. 

Questions  to  be  submitted  to  the  Geographi- 
cal Congress  at   Paris  in  1875,  454  et  seq. 

Quicksilver  mines  at  San  Miguel,  124 ;  at 
Huancavelica,  205. 

Raimondi,  Don  Antonio,  216. 

Ramsay,  Prof.,  124. 

Ramusio,  169. 

Raudhah,  198. 

Savenscrcngy  whaler,  19. 

Rawlinson,  bir  H.  C,  on  the  Liringstooe  Aid 
Expeditions  and  Mr.  Forsyth's  Miasioo  to 
the  Atalik  Ghazi,  110,  111 ;  on  Mr.  For- 
syth's travels,  117  ;  on  Prof.  Leone  Levi's 
paper  on  Paraguay,  129 ;  on  the  Govern- 
ment provision  for  the  fiimily  of  Dr. 
Livingstone,  408;  on  the  Geographical 
Kesults  of  Mr.  Forsyth's  Mission  to  Kash- 
gar,  414  si  9eq.,  437  ;  on  the  Retirement 
of  Sir  Bartle  Prere  from  the  Presidentship, 
493 

Reclus^  M.,  314. 

Red  Sea,  area  of,  nearly  rainleai,  806 ;  physi- 
cal condition  of,  312. 

Redsc:ir  Bay,  17,  23,  24  ;  mission  station  at, 
25. 

R^'and  Vigan,  MM.,  326. 

Reikrarik,  roads  of,  371. 

*•  Rennells  "  current,  406. 

Richtofen,  Baron,  463,  404,  465. 

RimHC  River,  207,  209. 

Riongs,  Chief,  61,  63. 

Rivaroia,  President  of  Paraguay,  127. 

Robert  Hall  Sound,  23. 

Rokeby,  Capt.,  12. 

Ross,  Sir  James,  348 ;  relics  of,  17. 

Rua  MounUins,  268,  272. 

Ruj(im,  walled  town,  200. 

Rusisi  River,  146,  147. 

Sabine,  Sir  Edward,  375  note. 

Saghalien  bland,  227. 

Sahan  caravan  station,  195;  Widi,  195. 

Saibai  Island,  31. 

Saimal-kul  Lake,  250. 
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Sairam-Nor  Uke,  247. 

SaUveiTy,  Lieut.  Don  Joan,  211. 

Saiga,  town,  289. 

Salmon,  abundanoe  of,  in  Teso,  231. 

Salt  Key  Bank,  397. 

Salto  Grande,  121. 

Salwen  River,  463. 

Samba  palm,  ffi  ass-cloth  made  fiom,  275. 

i>ancii,  walled  town,  197. 

Sandy  Hook,  395,  398,  403,  405. 

San  Mateo,  210. 

San  Miguel,  quicksilver  mines  at,  124. 

Santa  Clara,  206. 

Santorem,  dty,  129. 

Sapoio,  town,  227,  230. 

Sard(id  stream,  201. 
Sarbadd,  429. 

ir'asser  Pass.  113,115. 

Saussure,  M.,  322  note. 
Sayd  bin  Omar,  70. 

Schmidt,  M.  Oscar,  323,  381. 

Schlagintweit,  M.,  118,  116. 
Schuyler,  Mr.  Eugene,  a  Month's  Journey  in 
Kokand  in  1873,  408  et  seq. 

SchweiniUrth,    Dr.    Georg,  award  of  Gold 
Medal  to,  487;  letter  of  thanks  from,  495. 
Sebituane,  chief  of  the  Makololo,  504. 
Sekeletu,  chief  of  the  Makololo,  505. 
Sera,  West  Ciobo,  190. 
Serra  Amanbahy,  121. 
—  de  Maiacaya,  121. 
Sessi  Island,  144,  146. 
Severtsoff,  M.,  424. 
Shackleton,  Cape,  13.  20. 
Shangtu,  ciCy,  149;  Colendge*s  description  of, 
158. 

River,  156. 

Shaw,  Mr.,  83  note,  438. 

Sheep,  stray,  remarkable  instinct  of,  94. 

Shibim  Plain,  fertility  of,  198. 

,  walled  town,  198. 

Shignan,  i^  country  of,  436. 

Shillooks,  the,  133. 

Shipartai,  Mongolian  station  and  mart,  1 53 ; 

River,  153,  163. 
Shire  River,  507. 
Shirwa,  Lake,  508. 
Shupanga,  scene  of  Mrs.  Livingstone's  death, 

509. 
Shyok  River,  113. 
Siah  Posh  Kaffirs,  117. 
Sikiang  River,  463. 
Simbaoranga  moutli  of  the  Lufigi,  74. 
Sindachu,  dty,  151. 
Sindau,  M.,  230. 
Singleton,  Capt,  267. 
Siu-huan,  town,  78. 
Si-Ngan-fg,  dty,  76. 
Sir  Alexander  Milne  Bay,  28. 
Sir  Daiia,  the,  410. 
Skager  Rack,  365. 
Skden,  Major,  465. 


Slave  trade  of  Egypt,  54. 

Smith,  Mr.  Leigh,  373. 

Sound,  13, 15. 

Smyth,  Admiral,  384. 

Snails,  edible,  293. 

Snow,  Mr.  Parker,  20. 

Sobat  River,  132. 

Sogne  Fjonl,  344. 

Solloom,  Gulfof,  387. 

Sombrero  Lighthoufe,  397. 

"  Somei-aet  House,"  Arctic  iiesidenoe  of  tkr 
Rosses,  17. 

Songka  River  route  to  Sontb-Wesi  Ckas. 
463,  464. 

Sorghum  vulgar e,  139,  141. 

Sosnoflsky,  M.,  561. 

Southern  Mangi,  Notices  of,  by  Mr.  0, 
Phillips,  X^Hetaeq. 

South-Westem  China,  on  oar  Pmspedt  ci 
opening  a  Route  to,  and  Ezploratiooiof  the 
French  in  Tonquin  and  Ownho<fia.  bj 
Lieut-Col.  A.  M*Mahon,  463  et  eeq. 

Spartel,  Cape,  327. 

Speke,  Capt,,  146,  147,  257. 

Spratt,  Capt.,  336,  337,  386. 
St  George,  Mount,  107. 
St  John,  Capt.,  234,  364. 
St.  Paul's  Rocks,  360. 
Stanley,  Capt,  22. 

,  Mr.  H.  M.,  146,  147,  255,  267,  n.\ 

271,272,273,280,510. 
Steele,  Gen.  Sir  T.,  503. 
Stewart  River,  97. 
Stokes,  Professor,  302. 
Stoliozka,  Dr.,  115,  120. 
Strzeledd,  Si  rPaul  E.  de,  obituary  notkr,  511 
Stykkiaholm,  370. 
Suaheli  Arabi>,  258,  259. 
Sucre,  129,  569. 
*<  Sud,'*  or  stoppage  of  the  Nile  by  vegctaUe 

growth,  131. 
Swfitoi,  Cape,  372. 
Swift,  Dean,  237. 
Suamo  River,  274. 
Stlku-'lJuma'ah,  village,  201. 
Sulu  Sea,  temperature  of,  345. 
Surco,  village,  209. 
Susi,  native  companion  of  Dr.  Livingstoac, 

222,  244,  245. 
Syad  Yakoob  Khan,  224. 
Syde  bin  Salem  Buiaschid,  260,  268,  273. 
Sydow,  Col.  Emil  von,  obituary  notioe,  51&. 
SyiThaptes,  new  fpedes  of,  80. 


Takianzi,  town,  247. 
Ta-ku-ahan,  hamlet,  159. 
Talifoo,  463. 
Taiki  Pass,  247. 
Tamarugal,  Lake,  215. 
Tanganyika  Lake,  144,  147,  215,  256,  2«1 
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Tanganyika  and  Albert   Njanza,  tupposed 

connection  between,  145. 
Tangier  Bay,  333. 

Tangonts,  resemblance  of,  to  gipsies,  85. 
Tanks^  village,  114. 
Tanla  Mountains,  80. 
TapajoB  River,  119,  129. 
Tamnchis,  the,  253. 
Taribadi  River,  42,  44. 
Tash  Robat  Mountains,  422,  423. 
Tate,  Dr.,  87,  88. 

■-  River,  89,  107. 

Tauan  Island,  31. 

TawUah,  walled  town,  200. 

Taylor,  Mr.,  87,  88,  90,  91,  94. 

Tchaikovski,  Col.,  250. 

Tcharyn,  Lake,  249. 

Tchui  River,  250,  251. 

Tekes  River,  249. 

Tengri  Obo,  sacred  hill,  154. 

Terek  River,  309. 

Tessek  Tasb,  Chinese  outpost,  418. 

Th&llah,  village,  198. 

Thalilj  tree,  enormous  growth  of,  1 96. 

Th^i  bin  Abdulla,  269,  273. 

Thian  Shan  range,  423 ;  extinct  crater   in, 

424. 
Thomas,  Mount,  105. 
Thompson*s  Range,  107. 
Thomson,  Prof.  Wyville,  347,  350,  376,  377, 

382,  383,  391,  392,  393. 

,  Sir  William,  302,  306,  350. 

Thonavn,  367. 

Tihimah  Plain,  194. 

Tingin,  dty,  171. 

Tiquina  Strait,  214. 

Titi,  or  South  Sea  petticoat,  24. 

Titicaca,  Lake,   212;    6rst  locomotiTe  on, 

213 ;  steam  navigation  on,  214 ;  altifude 

of,  219. 

,  sacred  island  of  the  Tncas,  216. 

Tocantins  River,  119. 

Tokaido,  sea-coast  road,  Tezo,  236. 

Tong-King  River,  464. 

Toorki  language,  Mr.  Schuyler  on  the,  438. 

Torotoram,  vUlage,  32,  36. 

Torres  Straits,  pearl-shellers  of,  22. 

Towfikia,  133,  137. 

Toyand  River,  417. 

Trees,  colossal,  of  Africa,  293. 

Tribulation,  Cape,  104. 

Tristan  d'  Acunha,  361,  362,  363. 

Tnanso,  369,  371. 

Trondhjem  Fjord,  344. 

Trotter,  Capt.,  letters  from,  on  the  Kashgar 

Mission,  415, 432. 
Tsaidam  countiy,  79. 
Tschebsen  lamasary,  78. 
Trafidgar,  Cape,  327. 
Turgat  Bala,  419  ;  range,  424. 
Tu-cheng-t«u,  village,  152. 
Tuctu-CScha,  ooppermines  of,  205. 
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Tn-shih-kou  Pass,  153. 
Twite,  Mr.  C,  118. 


Uccuta,  209. 

Uganda,  142. 

Ugombo,  Lake,  70,  71. 

Ujiji,  142,  268,  269. 

Uliafisutai,  town,  76. 

Umbari,  70. 

Unguen,  city,  169. 

Unfama  River,  138. 

Upper  Nile  boats,  curious  coBBtraction    of, 

137. 
Ural  River,  309. 
Urga,  town,  76. 

Urtai,  Russian  caravan  station;  155. 
Uruguay  River,  119. 
UruDgu  region,  261. 
Useghara  hills  of,  71. 
Usb,  town,  411. 
Ussher,  Mr.  H.  T.,  183. 
Usikr  Mountains,  197. 


Vaoovia,  144. 

Valle  Riestra,  Don  Miguel,  215. 

Varivara  islet,  37. 

V^;etable  bridge,  275. 

Vemey,  Sir  Harry,  129,  220,  241. 

Verrugas    railway  bridge,   highest    in    the 

world,  208. 
Veselkoff,  M.,  561. 
Veuru  channel,  42. 
Victoria  Falls,  504. 

NUe,  the,  147. 

ITyanxa,  the,  144,  147,  178. 

Vikmg,  cutter,  35. 

Visca,  Rio  de,  211. 

Vice,  187. 

Volcano  Bay,  228. 

Volga  River,  309. 

Volta,   Exploration  of  the,  by  Capt  J.  A, 

Croft,  183  et  seq, 
-— ^  and  the  Niger,  Geographical  Notes  on 

the  country  between,  bj  Capt.  Sir  John 

Glover,  286  et  seq. 

W&di-Mdhderah,  200. 

Wfiii-Thaur,  gorge  of,  198. 

Wadirigo  robber  tribe,  72. 

Wainwright,  Jacob,  native  companion  of  Dr. 

Livingstone,  180,    182,   245,   246,  255, 

511. 
Wakhan  country,  430 ;  Valley,  433. 
Wales,  H.R.H.  the  Prince  of,  letters  from,  5, 

6  ;  speech  on  Sir  S.  Baker's  expedition,  67. 
,  Prince  and  Princess  of,  their  tour  in 

Egypt,  51. 
Walgrund  Islands,  342. 
Wallebies,  27. 
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WaUer,  Rer.  H.,  222,  495. 

Wal»h  River,  89,  90,  91,  92,  107. 

Wanaba  River,  42. 

Warburton,  CoL,  P.  £.,  183 ;  award  of  Gold 
Medal  to,  486. 

Warner,  Mr.,  101. 

Wamer't  Range,  92. 

Waison,  Mr.,  234. 

Water  WUch^  steamer,  122. 

Watfion,  Mr.  R.  G.,  Notes  of  a  Journey  in 
Tezo,  226  etteq. 

Weary  Bay,  103. 

Webb,  Mr.,  504. 

Websdale,  Capt,  45. 

Wells,  Capt,  373  noU, 

Weyprecbt  and  Payer,  temperature  observa- 
tions of,  372. 

Whale-oil,  commercial  value  of,  19. 

Wharton,  Capt.,  74,  336,  337,  340,  341. 

Wheelwright,  Mr.  W.,  the  «« Fulton  of  South 
America,"  205 ;  obituary  notice,  531. 

Willis,  Dr.,  236. 

Winchester,  Bishop  of,  obituary  notice,  527. 

Wii^an,  Col^  251. 

Wolseley,  Sir  Garnet,  193  ;  on  the  Ashantee 
campaign,  292. 

Wuseu  Island,  172. 


Xingu  River,  119. 


Yakoob  Beg, "  Ameerof  Kashgar,**  414, 4^. 

Taks,  enormous,  81. 

Tamanyar  River,  425. 

Yang  River,  150. 

Tangtse  River,  463. 

Yarkand,  111,  115,  116,  222,  414,  568. 

Yarkandi  traders,  cruelty  o^  to  their  hones, 

114. 
Yemen,  Notes  of  a  Journey  in,  by  Dr.  IQIii- 

gen,  194  et  aeq. 
Yengi  Hissar,  225 ;  supposed  Crimean  desei- 
"    terat,432. 

Yerba  mat^  South  American  tea,  125. 
Yeso,  Notes  of  a  Journey  in,  by  Mr.  R.  G. 

Watson,  226  et  teq.;  forests  of,  231. 
Yimatu  River,  160,  162. 
Young,  Mr.  Allen,  17. 

,  Mr.  James,  111. 

Yule,  CoL,  79  note,  168,  464. 

,  Lieut.,  of  H.M.S.  Bramble,  26. 

Island,  22,23,  37. 

YuvB,  baths  of,  213. 


Zaitun,  city,  170. 

**  Zambesi  Expedition  "  of  Dr.   Liringstoae, 

507. 
Zambesi  River,  504,  506. 
Zara&han  River,  252. 
Zhiibah,  village,  201. 
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